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ADVERTISEMENT 


The present series, entitled “Smithsonian Miscellaneous Collec- 
tions,” is intended to embrace all the octavo publications of the Insti- 
tution, except the Annual Report. Its scope is not limited, and the 
volumes thus far issued relate to nearly every branch of science. 
Among these various subjects zodlogy, bibliography, mineralogy, and 
anthropology have predominated. 

The Institution also publishes a quarto series entitled “ Smithsonian 
Contributions to Knowledge.” It consists of memoirs based on ex- 
tended original investigations, which have resulted in important 
additions to knowledge. 

CHARLES D. WALCOTT, 


Secretary of the Smithsoman Institution. 


Washington, D. C., December 18, 1912. 
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ADVERTISEMENT, 


In connection with the system of meteorological observations established by 
the Smithsonian Institution about 1850, a series of meteorological tables was 
compiled by Dr. Arnold Guyot, at the request of Secretary Henry, and the first 
edition was published in 1852. Though primarily designed for meteorological 
observers reporting to the Smithsonian Institution, the tables were so widely used 
by physicists that it seemed desirable to recast the work entirely. It was decided 
to publish three sets of tables, each representative of the latest knowledge in its 
field, and independent of one another, but forming a homogeneous series. The 
first of the new series, Meteorological Tables, was published in 1893, the second, 
Geographical Tables, in 1894, and the third, Physical Tables, in 1896. In 1909 
yet another volume was added, so that the series now comprises : Smithsonian 
Meteorological Tables, Smithsonian Geographical Tables, Smithsonian Physical 
Tables, and Smithsonian Mathematical Tables. 

The fourteen years which have elapsed since the publication of the first edition 
of the Physical Tables, prepared by Professor Thomas Gray, have brought such 
changes in the material upon which the tables must be based that it became 
necessary to prepare this almost wholly new set of tables for the present edition. 

CHARLES D. WALCOTT, 


Secretary, Smithsonian Lnstitution, 
Fune, 1910. 


PRE ACE: 


The present Smithsonian Physical Tables are the outcome of a radical revision 
of the set of tables compiled by Professor Thomas Gray in 1896. Recent data 
and many new tables have been added for which the references to the sources 
have been made more complete ; and several mathematical tables have been 
added, —some of them especially computed for this work. The inclusion of these 
mathematical tables seems warranted by the demand for them. In order to pre- 
serve a uniform change of argument and to facilitate comparison, many of the 
numbers given in some tables have been obtained by interpolation in the data 
actually given in the papers quoted. 

Our gratitude is expressed for many suggestions and for help in the improve- 
ment of the present edition: to the U. S. Bureau of Standards for the revision of 
the electrical, magnetic, and metrological tables and other suggestions ; to the 
U. S. Coast and Geodetic Survey for the revision of the magnetic and geodetic 
tables ; to the U. S. Geological Survey for various data; to Mr. Van Orstrand for 
several of the mathematical tables; to Mr. Wead for the data on the musical 
scales; to Mr. Sosman for the new physical-chemistry data; to Messrs. Abbot, 
Becker, Lanza, Rosa, and Wood; to the U. S. Bureau of Forestry and to others. 
We are also under obligation to the authors and publishers of Landolt-Bornstein- 
Meyerhoffer’s Physikalisch-chemische Tabellen (1905) and B. O. Peirce’s Mathe- 
matical Tables for the use of certain tables. 

It is hardly possible that any series of tables involving so much transcribing, 
interpolation, and calculation should be entirely free from errors, and the Smith- 
sonian Institution will be grateful, not only for notice of whatever errors may be 
found, but also for suggestions as to other changes which may seem advisable for 
later editions. 

F. E. Fowl e. 

ASTROPHYSICAL OBSERVATORY 


OF THE SMITHSONIAN INSTITUTION, 
June, 1910 
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INTRODUCTION. 


UNITS OF MEASUREMENT AND CONVERSION FORMULA. 


Units. — The quantitative measure of anything is a number which expresses the 
ratio of the magnitude of the thing to the magnitude of some other thing of the 
same kind. In order that the number expressing the measure may be intelligi- 
ble, the magnitude of the thing used for comparison must be known. This leads 
to the conventional choice of certain magnitudes as units of measurement, and 
any other magnitude is then simply expressed by a number which tells how many 
magnitudes equal to the unit of the same kind of magnitude it contains. For 
example, the distance between two places may be stated as a certain number of 
miles or of yards or of feet. In the first case, the mile is assumed as a known 
distance ; in the second, the yard, and in the third, the foot. What is sought for 
in the statement is to convey an idea of the distance by describing it in terms of 
distances which are either familiar or easily referred to for comparison. Similarly 
quantities of matter are referred to as so many tons or pounds or grains and so 
forth, and intervals of time as a number of hours or minutes or seconds. Gen- 
erally in ordinary affairs such statements appeal to experience ; but, whether this 
be so or not, the statement must involve some magnitude as a fundamental quan- 
tity, and this must be of such a character that, if it is not known, it can be readily 
referred to. We become familiar with the length of a mile by walking over dis- 
tances expressed in miles, with the length of a yard or a foot by examining a yard 
or a foot measure and comparing it with something easily referred to, — say our 
own height, the length of our foot or step, — and similarly for quantities of other 
kinds. This leads us to be able to form a mental picture of such magnitudes 
when the numbers expressing them are stated, and hence to follow intelligently 
descriptions of the results of scientific work. The possession of copies of the 
units enables us by proper comparisons to find the magnitude-numbers express- 
ing physical quantities for ourselves. The numbers descriptive of any quan- 
tity must depend on the intrinsic magnitude of the unit in terms of which it is 
described. Thus a mile is 1760 yards, or 5280 feet, and hence when a mile is 
taken as the unit the magnitude-number for the distance is 1, when a yard is taken 
as the unit the magnitude-number is 1760, and when a foot is taken it is 5280. 
Thus, to obtain the magnitude-number for a quantity in terms of a new unit when 
it is already known in terms of another we have to multiply the old magnitude- 
number by the ratio of the intrinsic values of the old and new units; that is, by 
the number of the new units required to make one of the old. 
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Fundamental Units of Length and Mass. — It is desirable that as few dif- 
ferent kinds of unit quantities as possible should be introduced into our measure- 
ments, and since it has been found possible and convenient to express a large 
number of physical quantities in terms of length or mass or time units and com- 
binations of these they have been very generally adopted as fundamental units. 
Two systems of such units are used in this country for scientific measurements, 
namely, the British, and the French or metric, systems. ‘Tables of conversion 
factors are given in the book for facilitating comparisons between quantities ex- 
pressed in terms of one system with similar quantities expressed in the other. In 
the customary system the standard unit of length is the yard and is now defined 
as 3600/3937 metre. ‘The unit of mass is the avoirdupois pound and is defined 
as 1/2.20462 kilogramme. 


The British yard is defined as the “straight line or distance (at 62° F.) between 
the transverse lines in the two gold plugs in the bronze bar deposited in the office 
of the exchequer.”” The British standard of mass is the pound avoirdupois and 
is the mass of a piece of platinum marked ‘‘ P. S. 1844, 1 Ib.,” preserved in the 
exchequer office. 


In the metric system the standard of length is defined as the distance between 
the ends of a certain platinum bar (the métre des Archives) when the whole bar is 
at the temperature o° Centigrade. The bar was made by Borda, and is preserved 
in the national archives of France. A line-standard metre has been constructed 
by the International Bureau of Weights and Measures, and is known as the Inter- 
national Prototype Metre. A number of standard-metre bars which have been 
carefully compared with the International Prototype have lately been made by the 
International Bureau of Weights and Measures and furnished to the various gov- , 
ernments who have contributed to the support of that bureau. ‘These copies are : 
called National Prototypes. 


Borda, Delambre, Laplace, and others, acting as a committee of the French 
Academy, recommended that the standard unit of length should be the ten mil- 
lionth part of the length, from the equator to the pole, of the meridian passing 
through Paris. In 1795 the French Republic passed a decree making this the 
legal standard of length, and an arc of the meridian extending from Dunkirk to 
Barcelona was measured by Delambre and Mechain for the purpose of realizing 
the standard. From the results of that measurement the metre bar was made 
by Borda. The metre is not now defined as stated above, but as the length of 
Borda’s rod, and hence subsequent measurements of the length of the meridian 
have not affected the length of the metre. 


The French, or metric, standard of mass, the kilogramme, is the mass of a 
piece of platinum also made by Borda in accordance with the same decree of the 
Republic. It was connected with the standard of length by being made as nearly 
as possible of the same mass as that of a cubic decimetre of distilled water at 
the temperature of 4° C., or nearly the temperature of maximum density. 


As in the case of the metre, the International Bureau of Weights and Measures 
has made copies of the kilogramme. One of these is taken as a standard. and 
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is called the International Prototype Kilogramme. The others were distrib- 
uted in the same manner as the metre standards, and are called National Proto- 
types. 

Comparisons of the French and customary standards are given in tabular form 
in Table 2; and similarly Table 3, differing slightly, compares the British and 
French systems. In the metric system the decimal subdivision is used, and thus 
we have the decimetre, the centimetre, and the millimetre as subdivisions, and 
the dekametre, hektometre, and kilometre as multiples. The centimetre is most 
commonly used in scientific work. 


Time.— The unit of time in both the systems here referred to is the mean 
solar second, or the 86,400th part of the mean solar day. The unit of time is 
thus founded on the average time required for the earth to make one revolution 
on its axis relatively to the sun as a fixed point of reference. 


Derived Units. — Units of quantities depending on powers greater than unity 
of the fundamental length, mass, and time units, or on combinations of different 
powers of these units, are called ‘‘derived units.” Thus, the unit of area and of 
volume are respectively the area of a square whose side is the unit of length and 
the volume of a cube whose edge is the unit of length. Suppose that the area of 
a surface is expressed in terms of the foot as fundamental unit, and we wish to 
find the area-number when the yard is taken as fundamental unit. The yard is 
3 times as long as the foot, and therefore the area of a square whose side is a 
yard is 3 X 3 times as great as that whose side is a foot. Thus, the surface will 
only make one ninth as many units of area when the yard is the unit of length as 
it will make when the foot is that unit. To transform, then, from the foot as old 
unit to the yard as new unit, we have to multiply the old area-number by 1/9, or by 
the ratio of the magnitude of the old to that of the new unit of area. This is the 
same rule as that given above, but it is usually more convenient to express the 
transformations in terms of the fundamental units directly. In the above case, 
since on the method of measurement here adopted an area-number is the product 
of a length-number by a length-number the ratio of two units is the square of the 
ratio of the intrinsic values of the two units of length. Hence, if 7 be the ratio 
of the magnitude of the old to that of the new unit of length, the ratio of the cor- 
responding units of area is 7’. Similarly the ratio of two units of volume will be 
#*, and so on for other quantities. 


Dimensional Formule. — It is convenient to adopt symbols for the ratios 
of length units, mass units, and time units, and adhere to their use throughout ; 
and in what follows, the small letters, 7 7, ¢, will be used for these ratios. These 
letters will always represent simple numbers, but the magnitude of the number 
will depend on the relative magnitudes of the units the ratios of which they repre- 
sent. When the values of the numbers represented by /, m, ¢ are known, and the 
powers of /, m, and ¢ involved in any particular unit are also known, the factor for 
transformation is at once obtained. Thus, in the above example, the value of 7 
was 1/3 and the power of / involved in the expression for area is 7; hence, the 
factor for transforming from square feet to square yards is 1/9. These factors 
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have been called by Prof. James Thomson “change ratios,” which seems an 
appropriate term. The term “conversion factor” is perhaps more generally 
known, and has been used throughout this book. 


Conversion Factor. — In order to determine the symbolic expression for the 
conversion factor for any physical quantity, it is sufficient to determine the degree 
to which the quantities length, mass, and time are involved in the quantity. Thus, 
a velocity is expressed by the ratio of the number representing a length to that 
representing an interval of time, or L/T, an acceleration by a velocity-number 
divided by an interval of time-number, or L/T?, and so on, and the correspond- 
ing ratios of units must therefore enter to precisely the same degree. The fac- 
tors would thus be for the above cases, 7/¢and //7._ Equations of the form above 
given for velocity and acceleration which show the dimensions of the quantity in 
terms of the fundamental units are called “dimensional equations.” Thus 


f= Ni 
is the dimensional equation for energy, and ML*TI* is the dimensional formula 


for energy. 

In general, if we have an equation for a physical quantity 

O= CL°MWwIs 

where C is a constant and LMT represents length, mass, and time in terms of one 
set of units, and we wish to transform to another set of units in terms of which 

N ; 
ee which 
in accordance with the convention adopted above will be 7m 7, or the ratios of 
the magnitudes of the old to those of the new units. 

Thus L,=L4 M,= Mm, T,=T4, and if Q, be the new quantity-number 

Q, = CL’°M?T; 
CLC n T—— OF we, 

or the conversion factor is /"m'f, a quantity of precisely the same form as the 
dimension formula L*M°T*. 

We now proceed to form the dimensional and conversion factor formule for 
the more commonly occurring derived units. 


the length, mass, and time are L,M,T,, we have to find the value of 








1. Area. — The unit of area is the square the side of which is measured by 
the unit of length. The area of a surface is therefore expressed as 


SCE 
where C is a constant depending on the shape of the boundary of the surface 
and La linear dimension. For example, if the surface be square and L be the 
length of a side C is unity. If the boundary be a circle and L be a diameter 


C= 7/4, and so on. The dimensional formula is thus L?, and the conversion 
factor 7’. 


2. Volume. — The unit of volume is the volume of a cube the edge of which 
is measured by the unit of length. The volume of a body is therefore expressed as 
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where as before C is a constant depending on the shape of the boundary. The 
dimensional formula is L® and the conversion factor 7°. 


3. Density. — The density of a substance is the quantity of matter in the unit 
of volume. The dimension formula is therefore M/V or ML-%, and conversion 
factor m/-*. 

Lxample.— The density of a body is 150 in pounds per cubic foot: required 
the density in grains per cubic inch. 

Here m is the number of grains in a pound= 7000, and Z is the number of 
inches in a foot = 12 ; .*. #/-* = 7000/12* = 4.051. Hence the density is 150 X 
4.051 = 607.6 in grains per cubic inch. 


Nore. — The specific gravity of a body is the ratio of its density to the density of a standard 
substance. The dimension formula and conversion factor are therefore both unity. 


4. Velocity. — The velocity of a body at any instant is given by the equation 


ae or velocity is the ratio of a length-number to a time-number. The di- 
mension formula is LT, and the conversion factor 7-1. 
Lxample. — A train has a velocity of 60 miles an hour: what is its velocity in 


feet per second ? 


ete —= 5250 andis — 36005 .. > ==> — == —* == 4.467... Hence the velo- 


city =60 X 1.467 = 88.0 in feet per second. 
5. Angle. — An angle is measured by the ratio of the length of an arc to the 


length of the radius of the arc. The dimension formula and the conversion 
factor are therefore both unity. 


6. Angular Velocity. — Angular velocity is the ratio of the magnitude of the 
angle described in an interval of time to the length of the interval. The dimen- 


sion formula is therefore T—}, and the conversion factor is ¢—. 


7. Linear Acceleration. — Acceleration is the rate of change of velocity or 





a —— The dimension formula is therefore VT—! or LT-*, and the conversion 
ra 
factor is /t-*, 
Examples— A body acquires velocity at a uniform rate, and at the end of one 


minute is moving at the rate of 20 kilometres per hour: what is the acceleration 
in centimetres per second per second? 

Since the velocity gained was 20 kilometres per hour in one minute, the accel- 
eration was 1200 kilometres per hour per hour. 

Here 7= 100000 and ¢= 3600; .*. /-?= 100 000/36007—=.00771, and there- 
fore acceleration = .00771 X 1200=g.26 centimetres per second. 


8. Angular Acceleration. — Angular acceleration is rate of change of angu- 
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lar velocity. The dimensional formula is thus and the 


conversion factor 7~?, 


9: Solid Angle. — A solid angle is measured by the ratio of the surface of 
the portion of a sphere enclosed by the conical surface forming the angle to the 
square of radius of the spherical surface, the centre of the sphere being at the 
vertex of the cone. The dimensional formula is therefore aT or 1, and hence 


the conversion factor is also 1. 


ro. Curvature. — Curvature is measured by the rate of change of direction of 
the curve with reference to distance measured along the curve as independent 


variable. ‘The dimension formula is therefore angle 
length 





or L“1, and the conversion 


factor is 7}. 


11. Tortuosity. — Tortuosity is measured by the rate of rotation of the tan- 
gent plane round the tangent to the curve of reference when length along the 
angle 


curve is independent variable. The dimension formula is therefore aa 
ng 





L-—, and the conversion factor is 7. 


12. Specific Curvature of a Surface. — This was defined by Gauss to be; 
at any point of the surface, the ratio of the solid angle enclosed by a surface 
formed by moving a normal to the surface round the periphery of a small area 
containing the point, to the magnitude of the area. The dimensional formula is 
solid angle 


or L~*, and the conversion factor is thus 7%, 
surtace 


therefore 


13. Momentum. — This is quantity of motion in the Newtonian sense, and is, 
at any instant, measured by the product of the mass-number and the velocity- 
number for the body. 

Thus the dimension formula is MV or MLT™}, and the conversion factor m/f}. 

Lxample. — A mass of 10 pounds is moving with a velocity of 30 feet per sec- 
ond : what is its momentum when the centimetre, the gramme, and the second are 
fundamental units ? 

Here m= 453.59, 2= 30.48, and f==1 3.3) #7 = 453.50: X 30:48 == 38eR 
The momentum is thus 13825 K 10 X 30 = 4147 500. 


14. Moment of Momentum. — The moment of momentum of a body with 
reference to a point is the product of its momentum-number and the number 
expressing the distance of its line of motion from the point. The dimensional 
formula is thus ML?T—?, and hence the conversion factor is m/*f"}, 


15. Moment of Inertia. — The moment of inertia of a body round any axis 
is expressed by the formula 3, where m is the mass of any particle of the body 


INTRODUCTION. Xxi 


and ¢ its distance from the axis. The dimension formula for the sum is clearly 
the same as for each element, and hence is ML”. The conversion factor is there- 
fore mi’. 


16. Angular Momentum. — The angular momentum of a body round any 
axis is the product of the numbers expressing the moment of inertia and the 
angular velocity of the body. The dimensional formula and the conversion fac- 
tor are therefore the same as for moment of momentum given above. 


17. Force. — A force is measured by the rate of change of momentum it is 
capable of producing. The dimension formule for force and “time rate of 
change of momentum” are therefore the same, and are expressed by the ratio 
of momentum-number to time-number or MLT~*. The conversion factor is thus 
mit. 

Nore. — When mass is expressed in pounds, length in feet, and time in seconds, the unit force 
is called the poundal. When grammes, centimetres, and seconds are the corresponding units the 
unit of force is called the dyne. 

Example. Find the number of dynes in 25 poundals. 

eres == 453.50, ¢ == 30.48, and ¢—I-; .°. we == .453-60 X 30.48 = 13825 
nearly. The number of dynes is thus 13825 X 25 = 345625 approximately. 


18. Moment of a Couple, Torque, or Twisting Motive. — These are dif- 
ferent names for a quantity which can be expressed as the product of two numbers 
representing a force and a length. The dimension formula is therefore FL or 
ML?T~-, and the conversion factor is m/*t~*, 


19. Intensity of a Stress. — The intensity of a stress is the ratio of the num- 
ber expressing the total stress to the number expressing the area over which the 
stress is distributed. The dimensional formula is thus FL~? or ML~!T-?, and the 
conversion factor is m/~'¢~*, 


20. Intensity of Attraction, or ‘‘ Force at a Point.” — This is the force of 
attraction per unit mass on a body placed at the point, and the dimensional for- 
mula is therefore FM or LT~, the same as acceleration. The conversion fac- 
tors for acceleration therefore apply. 


21. Absolute Force of a Centre of Attraction, or ‘“‘ Strength of a Cen- 
tre.’’ — This is the intensity of force at unit distance from the centre, and is there- 
fore the force per unit mass at any point multiplied by the square of the distance 
from the centre. The dimensional formula thus becomes FL?M™ or L°T~. The 
conversion factor is therefore #7. 


22. Modulus of Elasticity. — A modulus of elasticity is the ratio of stress 
intensity to percentage strain. The dimension of percentage strain is a length 
divided by a length, and is therefore unity. Hence, the dimensional formula of a 
modulus of elasticity is the same as that of stress intensity, or ML~?T~?, and the 
conversion factor is thus also m/—7-*, 
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23. Work and Energy. — When the point of application of a force, acting on 
a body, moves in the direction of the force, work is done by the force, and the 
amount is measured by the product of the force and displacement numbers. The 
dimensional formula is therefore FL or ML?T~, 

The work done by the force either produces a change in the velocity of the body 
or a change of shape or configuration of the body, or both. In the first case it 
produces a change of kinetic energy, in the second a change of potential energy. 
The dimension formulz of energy and work, representing quantities of the same 
kind, are identical, and the conversion factor for both is m/*t~*. 


24. Resilience. — This is the work done per unit volume of a body in distort- 
ing it to the elastic limit or in producing rupture. The dimension formula is there- 
fore ML?T?*L= or ML~T-%, and the conversion factor m/—1z-?, 


25. Power, or Activity. — Power — or, as it is now very commonly called, ac- 
tivity — is defined as the time rate of doing work, or if W represent work and P power 
P= 2 . The dimensional formula is therefore WT or ML?T—°, and the con- 
version factor /*t*, or for problems in gravitation units more conveniently /7-}, 


where / stands for the force factor. 


Examples. (a) Find the number of gramme centimetres in one foot pound. 

Here the units of force are the attraction of the earth on the pound* and 
the gramme of matter, and the conversion factor is /7, where / is 453.59 and Z is 
30.48. 

Hence the number is 453.59 X 30.48 = 13825. 


(4) Find the number of foot poundals in 1 000000 centimetre dynes. 
ELeTe 719) 453.50;..—— 1.30.45, anid. 7 == 1 5 .°. alt 7 == 1/453 coe 30.48. 
and 10'm/7-=—10°/ 463.50 XK s0:48+=312.373. 


(c) If gravity produces an acceleration of 32.2 feet per second per second, how 
many watts are required to make one horse-power ? 

One horse-power is 550 foot pounds per second, or 550 X 32.2 = 17710 foot 
poundals per second. One watt is 10’ ergs per second, that is, 10’ dyne centi- 
metres per second. The conversion factor is m/t~*, where m = 453.59, 7= 30.48, 
and ¢= 1, and the result has to be divided by 10’, the number of dyne centime- 
tres per second in the watt. 

Hence, 17710 92/71/10 == 7710 © 453-59 XX 30.497) 10' = 7.46.3. 


(2) How many gramme centimetres per second correspond to 33000 foot 
pounds per minute ? 

The conversion factor suitable for this case is f/f’, where / is 453.59, 7 is 30.48, 
and ¢ is 60. 

Hence, 33000 /f*= 33000 X 453.59 X 30.48/60 = 7 604000 nearly. 


* It is important to remember that in problems like that here given the term “pound” or 
“gramme ” refers to force and not to mass. 
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HEAT UNITS. 


1. If heat be measured in dynamical units its dimensions are the same as those 
of energy, namely ML?I~*. The most common measurements, however, are 
made in thermal units, that is, in terms of the amount of heat required to raise 
the temperature of unit mass of water one degree of temperature at some stated 
temperature. This method of measurement involves the unit of mass and some 
unit of temperature ; and hence, if we denote temperature-numbers by © and their 
conversion factors by 0, the dimensional formula and conversion factor for quan- 
tity of heat will be M® and m9 respectively. The relative amount of heat com- 
pared with water as standard substance required to raise unit mass of different 
substances one degree in temperature is called their specific heat, and is a simple 
number. 


Unit volume is sometimes used instead of unit mass in the measurement of 
heat, the units being then called thermometric units. The dimensional formula 
is in that case changed by the substitution of volume for mass, and becomes LO, 
and hence the conversion factor is to be calculated from the formula 7°6. 


For other physical quantities involving heat we have: — 


2. Coefficient of Expansion. — The coefficient of expansion of a substance 
is equal to the ratio of the change of length per unit length (linear), or change 
of volume per unit volume (voluminal) to the change of temperature. These 
ratios are simple numbers, and the change of temperature is inversely as the mag- 
nitude of the unit of temperature. Hence the dimensional and conversion-factor 
formule are @ and 6. 


3. Conductivity, or Specific Conductance. — This is the quantity of heat 
transmitted per unit of time per unit of surface per unit of temperature gradient. 
The equation for conductivity is therefore, with H as quantity of heat, 





ke a 
ae 
Lu Te 
and the dimensional formula oon — au which gives #717“ for conversion factor 
OLE Lr" 8 


In thermometric units the formula becomes L?T~, which properly represents 
diffusivity. In dynamical units H becomes ML?T~?, and the formula changes to 
MLT-‘@-!, The conversion factors obtained from these are /*¢! and m/t*¢ 
respectively. 
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4. Thermal Capacity. — This is the product of the number for mass and 
the specific heat, and hence the dimensional formula and conversion factor are 
simply M and m. 


5. Latent Heat. — Latent heat is the ratio of the number representing the 
quantity of heat required to change the state of a body to the number represent- 
ing the quantity of matter in the body. The dimensional formula is therefore 
M®@/M or ®, and hence the conversion factor is simply the ratio of the tempera- 
ture units or 6. In dynamical units the factor is /*¢-?.* 


6. Joule’s Equivalent. — Joule’s dynamical equivalent is connected with 
quantity of heat by the equation 


ML?T-*= JH or JM®. 


This gives for the dimensional formula of J the expression L?T~*0-!. The conver- 
sion factor is thus represented by /°¢-76. When heat is measured in dynamical 
units J is a simple number. 


7. Entropy. — The entropy of a body is directly proportional to the quantity 
of heat it contains and inversely proportional to its temperature. The dimen- 
sional formula is thus M@/® or M, and the conversion factor is #. When heat is 
measured in dynamical units the factor is m/*¢-*67. 


Examples. (a) Find the relation between the British thermal unit, the calorie, 
and the therm. 

Neglecting the variation of the specific heat of water with temperature, or de- 
fining all the units for the same temperature of the standard substance, we have 
the following definitions. The British thermal unit is the quantity of heat required 
to raise the temperature of one pound of water 1° F. The ca/orie is the quan- 
tity of heat required to raise the temperature of one kilogramme of water 1° C. 
The therm is the quantity of heat required to raise the temperature of one gramme 
of water 1° C. Hence:— 

(1) To find the number of calories in one British thermal unit, we have 
m= .45399 and 6=§; .*. mO==.45399 X 5/9 =.25199. | 

(2) To find the number of therms in one calorie, #1000 and 6=1; 
-*. m= 1000. 

It follows at once that the number of therms in one British thermal unit is 


1000 X .25199 = 251.99. 


(2) What is the relation between the foot grain second Fahrenheit-degree and 
the centimetre gramme second Centigrade-degree units of conductivity ? 
The number of the latter units in one of the former is given by the for- 


* It will be noticed that when @ is given the dimension formula L?T-? the formulz in thermal 
and dynamical units are always identical. The thermometric units practically suppress mass. 
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mula m/“2-16°, where m= .064799, = 30.48, and ¢=1, and is therefore= 
.064 799/30.48 = 2.126 X 10%. 


(c) Find the relation between the units stated in (4) for emissivity. 

In this case the conversion formula is m/-*t"!, where m/ and ¢ have the 
same value as before. Hence the number of the latter units in the former is 
0.064 799/30.48°= 6.975 X 107°. 


(2) Find the number of centimetre gramme second units in the inch grain 
hour unit of emissivity. 

Here the formula is m/*t~!, where m=0.064799, /== 2.54, and ¢= 3600. 
Therefore the required number is 0.064799/2-547 K 3600 = 2.790 X 107%, 


(e) If Joule’s equivalent be 776 foot pounds per pound of water per degree 
Fahrenheit, what will be its value in gravitation units when the metre, the 


kilogramme, and the degree Centigrade are units? 
: , . eb Ors 
The conversion factor in this case is JF or lo, where J = .3048 and 


a= Sis) 3207 70 X 3048) 1-8 — 425.7: 


(f) If Joule’s equivalent be 24832 foot poundals when the degree Fahren- 
heit is unit of temperature, what will be its value when kilogramme metre 
second and degree-Centigrade units are used ? 

The conversion factor is 7270", where / = .3048, £=1, and 0'=1.8; 

BN2AS32q Ce 0) == 94832) 5<1,30487 X 1/8: 41 52.5. 
In gravitation units this would give 4152.5/9.81 = 423.3. 


ELECTRIC AND MAGNETIC UNITS. 


There are two systems of these units, the electrostatic and the electromagnetic 
systems, which differ from each other because of the different fundamental suppo- 
sitions on which they are based. In the electrostatic system the repulsive force 
between two quantities of static electricity is made the basis. This connects force, 
quantity of electricity, and length by the equation f/—=a or,where J is force, a a 
quantity depending on the units employed and on the nature of the medium, g and 
g, quantities of electricity, and 7 the distance between g and g, The magnitude of 
the force / for any particular values of g,g, and 7 depends on a property of the 
medium across which the force takes place called its inductive capacity. The in- 
ductive capacity of air has generally been assumed as unity, and the inductive 
capacity of other media expressed as a number representing the ratio of the induc- 
tive capacity of the medium to that of air. These numbers are known as the spe- 
cific inductive capacities of the media. According to the ordinary assumption, 
then, of air as the standard medium, we obtain unit quantity of electricity when 
in the above equation g=g,, and /, a, and / are each unity. A formal definition 
is given below. 

In the electromagnetic system the repulsion between two magnetic poles or 
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quantities of magnetism is taken as the basis. In this system the quantities force, 
quantity of magnetism, and length are connected by an equation of the form 
footy 

where m and mm, are in this case quantities of magnetism, and the other symbols 
have the same meaning as before. In this case it has been usual to assume the 
magnetic inductive capacity of air to be unity, and to express the magnetic induc- 
tive capacity of other media as a simple number representing the ratio of the in- 
ductive capacity of the medium to that of air. These numbers, by analogy with 
specific inductive capacity for electricity, might be called specific inductive capac- 
ities for magnetism. ‘They are usually called permeabilities. (Vide Thomson, 
“Papers on Electrostatics and Magnetism,” p. 484.) In this case, also, like that 
for electricity, the unit quantity of magnetism is obtained by making m= m,, and 
J, @, and Z each unity. 

In both these cases the intrinsic inductive capacity of the standard medium is 
suppressed, and hence also that of all other media. Whether this be done or not, 
direct experiment has to be resorted to for the determination of the absolute val- 
ues of the units and the relations of the units in the one system to those in the 
other. The character of this relation can be directly inferred from the dimen- 
sional formula of the different quantities, but these can give no information as to 
the relative absolute values of the units in the two systems. Prof. Riicker has 
suggested (Phil. Mag. vol. 27) the advisability of at least indicating the exist- 
ence of the suppressed properties by putting symbols for them in the dimensional 
formulz. ‘This has the advantage of showing how the magnitudes of the different 
units would be affected by a change in the standard medium, or by making the 
standard medium different for the two systems. In accordance with this idea, the 
symbols K and P have been introduced into the formule given below to represent 
inductive capacity in the electrostatic and the electromagnetic systems respectively. 
In the conversion formule £ and / are the ordinary specific inductive capacities 
and permeabilities of the media when air is taken as the standard, or generally 
those with reference to the first medium taken as standard. The ordinary for- 
mulz may be obtained by putting K and P equal to unity. 





ELECTROSTATIC UNITS. 


1. Quantity of Electricity. — The unit quantity of electricity is defined as 
that quantity which if concentrated at a point and placed at unit distance from an 
equal and similarly concentrated quantity repels it, or is repelled by it, with unit 
force. The medium or dielectric is usually taken as air, and the other units in ac 
cordance with the centimetre gramme second system. 

In this case we have the force of repulsion proportional directly to the square 
of the quantity of electricity and inversely to the square of the distance between 
the quantities and to the inductive capacity. The dimensional formula is there- 
fore the same as that for [force X length? X inductive capacity]* or M?L'T'K}, 
and the conversion factor is Z#t—143, 
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2. Electric Surface Density and Electric Displacement. — The density 
of an electric distribution at any point on a surface is measured by the quantity 
per unit of area, and the electric displacement at any point in a dielectric is mea- 
sured by the quantity displaced per unit of area. These quantities have therefore 
the same dimensional formula, namely, the ratio of the formule for quantity of 
electricity and for area or M'L~T-?K}, and the conversion factor m*J“¢74', 


3. Electric Force at a Point, or Intensity of Electric Field. — This is 
measured by the ratio of the magnitude of the force on a quantity of electricity at 
a point to the magnitude of the quantity of electricity. The dimensional formula 
is therefore the ratio of the formule for force and electric quantity, or 


Mi yep 
we We 


which gives the conversion factor m/s 44. 


4. Electric Potential and Electromotive Force. — Change of potential 
is proportional to the work done per unit of electricity in producing the change. 
The dimensional formula is therefore the ratio of the formulze for work and elec- 
tric quantity, or 

MEAn 
M?L'T-!K? 


which gives the conversion factor m/!t 7&4, 


= MLITKS, 


5. Capacity of a Conductor. — The capacity of an insulated conductor is 
proportional to the ratio of the numbers representing the quantity of electricity in 
a charge and the potential of the charge. The dimensional formula is thus the 
ratio of the two formule for electric quantity and potential, or 

M'L'T-K? 

MUTT K+ 
which gives 2% for conversion factor. When K is taken as unity, as in the ordinary 
units, the capacity of an insulated conductor is simply a length. 


LE: 


6. Specific Inductive Capacity. — This is the ratio of the inductive capac- 
ity of the substance to that of a standard substance, and hence the dimensional 
formula is K/K or 1.* 


7. Electric Current. — Current is quantity flowing past a point per unit of 
time. The dimensional formula is thus the ratio of the formulze for electric quan- 
tity and for time, or 

M?LiTK? 
i 
and the conversion factor ‘Jit-7£}. 


= MLIT*Ki, 


* According to the ordinary definition referred to air as standard medium, the specific inductive 
capacity of a substance is K, or is identical in dimensions with what is here taken as inductive ca- 
pacity. Hence in that case the conversion factor must be taken as 1 on the electrostatic and as 
¢“f on the electromagnetic system. 
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8. Conductivity, or Specific * Conductance. — This, like the corresponding 
term for heat, is quantity per unit area per unit potential gradient per unit of time. 
The dimensional formula is therefore 


pa WE Dt a) eet electric quantity ‘ 
pet Kp area X potential gradient X time 
L 


The conversion factor is 712. 


9. Specific * Resistance. — This is the reciprocal of conductivity as above 
defined, and hence the dimensional formula and conversion factor are respec- 
tively TK and #47. 


10. Conductance. — The conductance of any part of an electric circuit, not 
containing a source of electromotive force, is the ratio of the numbers represent- 
ing the current flowing through it and the difference of potential between its ends. 
The dimensional formula is thus the ratio of the formula for current and poten- 
tial, or 

M?L'!T-*K} 
Mie Ks 
from which we get the conversion factor /¢ 7%, 


=i K. 


11. Resistance.—This is the reciprocal of conductance, and therefore the 
dimensional formula and the conversion factor are respectively L7IT'K™ and 
LA 


EXAMPLES OF CONVERSION IN ELECTROSTATIC UNITS. 


(2) Find the factor for converting quantity of electricity expressed in foot grain 
second units to the same expressed in c. g. s. units. 

By (1) the formula is m'7i¢42!, in which in this case m= 0.0648, 7—= 30.48, f= 
1, and =1; .*. the factor is 0.0648! & 30.48! = 4.2836. 


(6) Find the factor required to convert electric potential from millimetre milli- 
gramme second units to c. g. s. units. 

By (4) the formula is m/!#-12, and in this case # = 0.001, 70.1, == 1, and 
k=13 .. the factor = 0.001" X®.1?=0:01. 


(c) Find the factor required to convert from foot grain second and specific in- 
ductive capacity 6 units to c. g. s. units. 

By (5) the formula is /2, and in this case 7= 30.48 and £6; .*. the factor 
= 30.48 KX 6 = 182.88. 


* The term “specific,” as used here and in 9, refers conductance and resistance to that between 
the ends of a bar of unit section and unit length, and hence is different from the same term in 
specific heat, specific inductivity, capacity, etc., which refer to a standard substance. 
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ELECTROMAGNETIC UNITS. 


As stated above, these units bear the same relation to unit quantity of magne- 
_ tism that the electric units do to quantity of electricity. Thus, when inductive 
capacity is suppressed, the dimensional formula for magnetic quantity on this sys- 
tem is the same as that for electric quantity on the electrostatic system. All quan- 
tities in this system which only differ from corresponding quantities defined above 
by the substitution of magnetic for electric quantity may have their dimensional 
formulz derived from those of the corresponding quantity by substituting P 
for K. 


1. Magnetic Pole, or Quantity of Magnetism. — Two unit quantities of 
magnetism concentrated at points unit distance apart repel each other with unit 
force. The dimensional formula is thus the same as for [force & length? X in- 
ductive capacity] or M*L'T~P}, and the conversion factor is m/i¢~12!, 


2. Density of Surface Distribution of Magnetism. — This is measured 
by quantity of magnetism per unit area, and the dimension formula is therefore 
the ratio of the expressions for magnetic quantity and for area, or M?L“T“"P}, 
which gives the conversion factor m*/“!¢—191, 


3- Magnetic Force at a Point, or Intensity of Magnetic Field. — The 
number for this is the ratio of the numbers representing the magnitudes of the 
force on a magnetic pole placed at the point and the magnitude of the magnetic 
pole. 

The dimensional formula is therefore the ratio of the expressions for force and 
magnetic quantity, or 

MET 
M?L!T—1p3 


and the conversion factor m/7-lg-4, 


= ML7T“P4, 


4. Magnetic Potential. — The magnetic potential at a point is measured by 
the work which is required to bring unit quantity of positive magnetism from zero 
potential to the point. The dimensional formula is thus the ratio of the formula 
for work and magnetic quantity, or 

ML*T?* _ yyiT—1p 
mnTop MYT" 


which gives the conversion factor m/#¢—1p-3, 


5. Magnetic Moment. — This is the product of the numbers for pole 
strength and length of a magnet. The dimensional formula is therefore the pro- 
duct of the formulz for magnetic quantity and length, or M'L'T—"P!, and the con- 
version factor m'/!—1p!, 


6. Intensity of Magnetization. — The intensity of magnetization of any por- 
tion of a magnetized body is the ratio of the numbers representing the magni- 
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tude of the magnetic moment of that portion and its volume. The dimensional 
formula is therefore the ratio of the formule for magnetic moment and volume, or 


M?L'T—1p} 
L? 


The conversion factor is therefore m7—iz—1g}, 


= M?LT-1P}, 


7. Magnetic Permeability,* or Specific Magnetic Inductive Capacity. 
— This is the analogue in magnetism to specific inductive capacity in electricity. 
It is the ratio of the magnetic induction in the substance to the magnetic induc- 
tion in the field which produces the magnetization, and therefore its dimensional 
formula and conversion factor are unity. 


8. Magnetic Susceptibility. — This is the ratio of the numbers which repre- 
sent the values of the intensity of magnetization produced and the intensity of the 
magnetic field producing it. The dimensional formula is therefore the ratio of 
the formulze for intensity of magnetization and magnetic field or 

M?L>T'P: 

MILT P34 
The conversion factor is therefore £, and both the dimensional formula and con- 
version factor are unity in the ordinary system. 


Tek. 


g. Current Strength. — A current of strength ¢ flowing round a circle of 
radius 7 produces a magnetic field at the centre. of intensity 27c/r. The dimen- 
sional formula is therefore the product of the formulz for magnetic field intensity 
and length, or M'L'T~*P-4, which gives the conversion factor m}/*t—1p74. 


10. Current Density, or Strength of Current at a Point. — This is the 
ratio of the numbers for current strength and area. The dimensional formula 
and the conversion factor are therefore M'L-?T—P* and m'7-i¢-lp-, 


11. Quantity of Electricity. — This is the product of the numbers for cur- 
rent and time. The dimensional formula is therefore M*L?TP? & T= M}L?P-+, 
and the conversion factor m/#p—, 


12. Electric Potential, or Electromotive Force. — As in the electrostatic 
system, this is the ratio of the numbers for work and quantity of electricity. The 
dimensional formula is therefore 

MLSs 
M:L?P 


and the conversion factor mJit-*2?, 


— M'L'T*P}, 


* Permeability, as ordinarily taken with the standard medium as unity, has the same dimension 
formula and conversion factor as that which is here taken as magnetic inductive capacity. Hence 
for ordinary transformations the conversion factor should be taken as I in the electromagnetic and 
+? in the electrostatic systems. 
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13. Electrostatic Capacity. — This is the ratio of the numbers for quantity 
of electricity and difference of potential. The dimensional formula is therefore 


MiL!P—4 
ML'T—p? 


and the conversion factor 7277p}, 


— ia re 


14. Resistance of a Conductor. — The resistance of a conductor or elec- 
trode is the ratio of the numbers for difference of potential between its ends and 
the constant current it is capable of producing. The dimensional formula is 
therefore the ratio of those for potential and current or 


M?L'T—?P} 
M?L}T !P> 


The conversion factor thus becomes /f~'f, and in the ordinary system resistance 
has the same conversion factor as velocity. 


=e: 


15. Conductance. — This is the reciprocal of resistance, and hence the dimen- 
sional formula and conversion factor are respectively LTP and 77-1, 


16. Conductivity, or Specific Conductance. — This is quantity of electric- 
ity transmitted per unit of area per unit of potential gradient per unit of time. 
The dimensional formula is therefore derived from those of the quantities men- 
tioned as follows : — 

M?L?P+ 
ee 


— ho LPos 


The conversion factor is therefore 7~*#p—. 


17. Specific Resistance. — This is the reciprocal of conductivity as defined 
in 16, and hence the dimensional formula and conversion factor are respectively 
Pelee and 7771p: 


18. Coefficient of Self-Induction, or Inductance, or Electro-kinetic In- 
ertia. — These are for any circuit the electromotive force produced in it by unit 
rate of variation of the current through it. The dimensional formula is therefore 
the product of the formulz for electromotive force and time divided by that for 
current or 

M?L'T*P? 


MUT=Pa < T= EP: 


The conversion factor is therefore /, and in the ordinary system is the same as 
that for length. 


19. Coefficient of Mutual Induction. — The mutual induction of two cir- 
cuits is the electromotive force produced in one per unit rate of variation of the 
current in the other. The dimensional formula and the conversion factor are 
therefore the same as those for self-induction, 
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20. Electro-kinetic Momentum.— The number for this is the product of 
the numbers for current and for electro-kinetic inertia. The dimensional formula 
is therefore the product of the formulz for these quantities, or M?L!}TP+ x LP 
= M'L' TP}, and the conversion factor is mZiz-1p}, 


21. Electromotive Force at a Point.— The number for this quantity is 
the ratio of the numbers for electric potential or electromotive force as given in 
12, and for length. ‘The dimensional formula is therefore M*L'T~*P}, and the 
conversion factor mJ!¢—*p}, 


22. Vector Potential. — This is time integral of electromotive force at a 
point, or the electro-kinetic momentum at a point. The dimensional formula 
may therefore be derived from 21 by multiplying by T, or from 20 by dividing 
by L. It is therefore M?L!T~P}, and the conversion factor m/'s—19}, 


23. Thermoelectric Height. — This is measured by the ratio of the num- 
bers for electromotive force and for temperature. The dimensional formula is 
therefore the ratio of the formula for these two quantities, or M}L'TP!@—, and 
the conversion factor mJi¢-*p}6-. 


24. Specific Heat of Electricity. — This quantity is measured in the same 
way as 23, and hence has the same formule. 


25. Coefficient of Peltier Effect. — This is measured by the ratio of the 
numbers for quantity of heat and for quantity of electricity. The dimensional 


formula is therefore 
MO 


mips ES 


and the conversion factor m*/—'p30, 


EXAMPLES OF CONVERSION IN ELECTROMAGNETIC UNITS. 


(a) Find the factor required to convert intensity of magnetic field from foot 
grain minute units to c. g. s. units. 

By (3) the formula is m*/7¢1g74, and in this case m = 0.0648, 7 = 30.48, ¢= 
60, and p = 1; .*. the factors =='0.0648! X 30.48 * X 60°'= 0.00076 847. 

Similarly to convert from foot grain second units to c. g. s. units the factor is 
0.0648! X 30.48! = 0,046 108. 


(4) How many c. g.s. units of magnetic moment make one foot grain second 
unit of the same quantity ? 

By (5) the formula is m'Zf¢-1}, and the values for this problem are m = 0.0648, 
¢= 30.48, == 1, andp=1; .*. the number = 0.0648! X 30.48! = 1305.6. 


(c) If the intensity of magnetization of a steel bar be 700 in c. g. s. units, what 
will it be in millimetre milligramme second units ? 
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By (6) the formula is m//!¢~1g', and in this case # = 1000, / = 10, ¢= 1, and 
p=1;... the intensity = 700 X 1000! & 10! = 70000, 


(@) Find the factor required to convert current strength from c. g. s. units to 
earth quadrant 10" gramme and second units. 

By (9) the formula is m/'¢~1p~, and the values of these quantities are here # = 
oe — Tom 2 band f'== £ ; .-. the factor = 10° X 10°! =="e; 


(e) Find the factor required to convert resistance expressed in c. g. s. units into 
the same expressed in earth-quadrant 10" grammes and second units. 

By (14) the formula is /¢4, and for this case 7= 10°, ¢= 1, and p=1; 
m= the factor — tio °. 

(7) Find the factor required to convert electromotive force from earth-quadrant 
10- gramme and second units to c. g. s. units. 

By (12) the formula is m'/!t~%', and for this case m= 107, 7= 10°, f= 1, 
and p=)! ; .:. the factor = 10° 


PRACTICAL UNITS. 


In practical electrical measurements the units adopted are either multiples or 
submultiples of the units founded on the centimetre, the gramme, and the second 
as fundamental units, and air is taken as the standard medium, for which K and P 
are assumed unity. The following, quoted from the report to the Honorable the 
Secretary of State, under date of November 6th, 1893, by the delegates repre- 
senting the United States, gives the ordinary units with their names and values 
as defined by the International Congress at Chicago in 1893 : — 

“ Resolved, That the several governments represented by the delegates of this 
International Congress of Electricians be, and they are hereby, recommended to 
formally adopt as legal units of electrical measure the following: As a unit of re- 
sistance, the z7ternational ohm, which is based upon the ohm equal to ro® units of 
resistance of the C. G. S. system of electro-magnetic units, and is represented 
by the resistance offered to an unvarying electric current by a column of mercury 
at the temperature of melting ice 14.4521 grammes in mass, of a constant cross- 
sectional area and of the length of 106.3 centimetres. 

“As a unit of current, the zzternational ampére, which is one tenth of the unit of 
current of the C. G. S. system of electro-magnetic units, and which is represented 
sufficiently well for practical use by the unvarying current which, when passed 
through a solution of nitrate of silver in water, and in accordance with accom- 
panying specifications,* deposits silver at the rate of o.oo1118 of a gramme per 
second. 

* “Tn the following specification the term ‘silver voltameter’ means the arrangement of appara- 
tus by means of which an electric current is passed through a solution of nitrate of silver in water. 
The silver voltameter measures the total electrical quantity which has passed during the time of 
the experiment, and by noting this time the time average of the current, or, if the current has been 
kept constant, the current itself can be deduced. 


“Tn employing the silver voltameter to measure currents of about one ampére, the following 
arrangements should be adopted : — 
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“As a unit of electromotive force, the zz¢ernational volt, which is the electro- 
motive force that, steadily applied to a conductor whose resistance is one interna- 
tional ohm, will produce a current of one international ampere, and which is rep- 
resented sufficiently well for practical use by $292 of the electromotive force 
between the poles or electrodes of the voltaic cell known as Clark’s cell, at a tem- 


perature of 15° C., and prepared in the manner described in the accompanying | 


specification.* 

“As a unit of quantity, the zz¢ternational coulomb, which is the quantity of elec- 
tricity transferred by a current of one international ampere in one second. 

“As a unit of capacity, the zaternational farad, which is the capacity of a con- 
denser charged to a potential of one international volt by one international cou- 
lomb of electricity.t 

“ As a unit of work, the joule, which is equal to 10” units of work in the c. g. s. 
system, and which is represented sufficiently well for practical use by the energy 
expended in one second by an international ampere in an international ohm. 

“As a unit of power, the zva¢/, which is equal to 10” units of power in the c. g.s, 
system, and which is represented sufficiently well for practical use by the work 
done at the rate of one joule per second. 

“ As the unit of induction, the 4ezry, which is the induction in a circuit when 
the electromotive force induced in this circuit is one international volt, while the 
inducing current varies at the rate of one ampere per second. 

“The Chamber also voted that it was not wise to adopt or recommend a stand- 
ard of light at the present time.” 


By an Act of Congress approved July 12th, 1894, the units recommended by 
the Chicago Congress were adopted in this country with only some unimportant 
verbal changes in the definitions. 

By an Order in Council of date August 23d, 1894, the British Board of Trade 
adopted the ohm, the ampere, and the volt, substantially as recommended by 
the Chicago Congress. The other units were not legalized in Great Britain. 
They are, however, in general use in that country and all over the world. 


“The kathode on which the silver is to be deposited should take the form of a platinum bowl 
not less than Io centimetres in diameter and from 4 to 5 centimetres in depth. 

“The anode should be a plate of pure silver some 30 square centimetres in area and 2 or 3 
millimetres in thickness. 

“This is supported horizontally in the liquid near the top of the solution by a platinum wire 
passed through holes in the plate at opposite corners. To prevent the disintegrated silver which 
is formed on the anode from falling on to the kathode, the anode should be wrapped round with 
pure filter paper, secured at the back with sealing wax. 

“The liquid should consist of a neutral solution of pure silver nitrate, containing about 15 parts 
by weight of the nitrate to 85 parts of water. 

“The resistance of the voltameter changes somewhat as the current passes. To prevent these 
changes having too great an effect on the current, some resistance besides that of the voltameter 
should be inserted in the circuit. The total metallic resistance of the circuit should not be less 
than 10 ohms.” 

* A committee, consisting of Messrs. Helmholtz, Ayrton, and Carhart, was appointed to pre- 
pare specifications for the Clark’s cell, but no report was made, on account of Helmholtz’s death. 

+ The one millionth part of the farad is more commonly used in practical measurements, and is 
called the microfarad. 
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2 TABLE 1. 
FUNDAMENTAL AND DERIVED UNITS. 


To change a quantity from one system of units to another : substitute in the correspond- 
ing conversion factor from the following table the ratio of the magnitudes of the o/d units 
to the zew and multiply the old quantity by the resulting number. For example: to reduce 
velocity in miles per hour to feet per second, the conversion factor is /¢~1; /=5280/1, 
¢~=3600/1, therefore the factor=5280/3600=1.467. 


(a) FUNDAMENTAL UNITs. 


Name of Unit. Symbol. | Conversion Factor. 


Length. 

Mass. 

Time. 

Temperature. 

Electric Inductive Capacity. 
Magnetic Inductive Capacity. 


HAe@eHXEM 
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(0) DERIVED UNITs. 


L. Geometric and Dynamic Units. 


Name of Unit. Conversion Factor. 


Area. 7 

Volume. ee 

Angle. 

Solid Angle. 

Curvature. 

Tortuosity. 

Specific curvature of a surface. 

Angular velocity. 

Angular acceleration. 

Linear velocity. 

Linear acceleration. 

Density. 

Moment of inertia. 

Intensity of attraction, or ‘‘force at a point.” 

Absolute force of a centre of attraction, or et 
of a centre.” 

Momentum. 

Moment of momentum, or angular momentum. 

Force. 

Moment of a couple, or torque. 

Intensity of stress. 

Modulus of elasticity. 

Work and energy. 

Resilience. 

Power or activity. 
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TABLE 1. 


FUNDAMENTAL AND DERIVED UNITS. 


LT. Heat Units. 


Name of Unit. 


Quantity of heat (thermal units). 
“¢ (thermometric units). 
<< «(dynamical units). 
Coefficient of thermal expansion. 
Conductivity (thermal units). 
es (thermometric units), or diffusivity. 
< (dynamical units). 
Thermal capacity. 
Latent heat (thermal units). 
“(dynamical units). 
Joule’s equivalent. 
Entropy (heat measured in thermal units). 
. “‘ dynamical units), 


Conversion Factor. 


m0 

226 

m b* ¢-* 
6-1 

m I~ ¢-* 
i 

m 1 ¢t—* g-1 
m 

6 

fz-4 
{726 
m 
MET *o 





ITI, Magnetic and Electric Units. 


Conversion factor 
for electrostatic 
system. 


Name of Unit. 


Magnetic pole, or quantity of mag- 
netism. 

Density of surface distribution of 
magnetism. 

Intensity of magnetic field. 

Magnetic potential. 

Magnetic moment. mete EO 

Intensity of magnetisation. m* 1t k-4 

Magnetic permeability. I 

Magnetic susceptibility and mea p-2 #2 f} 
netic inductive capacity. 

Quantity of electricity. mi 13 te 

Electric surface density and electric mrt rp 

m* [4 t7) k-4 


ms Jt kt 


m* [3 B+ 


mi? [* ¢-? Rt 
m* 13 ¢-* kt 


displacement. 
Intensity of electric field. 
Electric potential and e. m. f. 
Capacity of a condenser, 
Inductive capacity. 
Specific inductive capacity. 
Electric current. 
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Conversion factor 
for electromag- 
netic system. 


m* 13 ¢- ph 


m' [3 £1 ph 
m* Tf ag 
m* ff pt 
m* 1% ¢ ph 
mi 1-4 ¢~* ph 
I 

2 

m* Jt p 
m 4 ¢-* ph 
m 13 t-* ph 
fi 7? = 
ft? 24-1 


I 
ms 1 £1 p 





TABLE 1. 


FUNDAMENTAL AND DERIVED UNITS. 


LIL. Magnetic and Electric Units. 


Name of Unit. 


Conductivity. 

Specific resistance. 

Conductance. 

Resistance. 

Coefficient of self induction and 
coefficient of mutual induction. 

Electrokinetic momentum. 

Electromotive force at a point. 

Vector potential. 

Thermoelectric height and specific ) 
heat of electricity. 5 

Coefficient of Peltier effect. 
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Conversion factor 
for electrostatic 
system. 


tik 

tk 

LEA kh 
Fig k 
PF 
m* [t k4 

mt [+ ¢-1 4 
m* [3 k-4 

m' [t ¢-1 R-* G1 
mlt*tk*6 


Conversion factor 
for electromag- 
netic system. 


e571 pes 

7? we 

tit pm 
lity 

lp 

me [3 f p 

mw 1 £7 ph 

m [3 ¢-1 gh 
ED TD Oe 
ms [4 ph 6 





TABLE 2. 5 
TABLES FOR CONVERTING U. S. WEIGHTS AND MEASURES.* 
(1) CUSTOMARY TO METRIC. 


LINEAR. CAPACITY. 


Fluid 
inehes Feet to Yards to Miles drams to 


to millilitres 
metres. metres. | kilometres. or cubic 


centimetres. 


Fluid ais 

Liquid 

Sunes quarts to 
litres. 


Gallons to 


By to litres. 
millimetres. millilitres. 


0.304801 | 0.914402 
0.609601 | 1.828804 
0.914402 | 2.743205 
1.219202 | 3.657607 
1.524003 | 4.572009 
152.4003 | 1.828804 | 5.486411 
177.8004 | 2.133604 | 6.400813 
203.2004 | 2.438405 | 7.315215 
228.6005 | 2.743205 | 8.229616 


O ONION HNtWN 
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34.06891 








SQUARE. WEIGHT. 


Square Square : Avoirdu- Avoirdu- 
yards to Acres to Grainsite pois ounces | pois pounds 
square hectares, to to kilo- 


rammes, 
8g cs grammes, grammes. 


: Square feet 
inches to to square 


square cen- | qagi 
. ecimetres, 
timetres. metres, 


Troy 
ounces to 
grammes. 


64.7989 | 28.3495 | 0.45359 | 31-10348 
129.5978 | 56.6991 | 0.90718 | 62.20696 
194.3968 | 85.0486 | 1.36078 | 93.31044 
259.1957 | 113.3981 | 1.81437 | 124.41392 
323-9946 | 141.7476 | 2.26796 | 155.51740 
388.7935 | 170.0972 | 2.72155 | 186.62088 
453-5924 | 198.4467 | 3.17515 | 217.72437 
518.3913 | 226.7962 | 3.62874 | 248.82785 
583-1903 | 255-1457 | 4.08233 | 279.93133 


0.836 
1.672 
2.508 
3-345 
4.181 


5-017 


5.853 
6.639 


A525 








I 
2 
3 
4 
5 
6 
7 
8 
9 


0 CON DA mMfwW WN 








, Cubic 
Cubic feet yards to | Bushels to 


inches to to cubic . : 
cubic cen- | metres. Sai ocean ce: I sq. statute mile = 259.000 hectares. 
timetres. 


1 Gunter’s chain = 20.1168 metres. 


1 fathom —— el. O20) metres. 
0.02832 ' 0.35239 I nautical mile 1853-25 metres. 


corres ° eee 1 foot 0.304801 metre. 
auiaee i seaee I avoir, pound 453-5924277 grammes. 
0.14159 : 1.76196 || 15432.35639 grains 1.000 kilogramme. 


0.16990 3 2.11436 
0.19822 ; 2.46675 
0.22654 ; 2.81914 
0.25485 3-17154 





O ONDA MPWNE 





According to an executive order dated April 15, 1893, the United States yard is defined as 3600/3937 metre, and 

the avoirdupois pound as 1/2.20462 kilogramme. 
he only authorized material standard of customary weight is the Troy pound of the Mint. It is of brass of un- 

known density, and therefore not suitable for a standard of mass, It was derived from the British standard Troy 
pound of 1758 by direct comparison. 

The British gallon = 4.5459631 litres. 

The British bushel = 36.3477 litres. 

The length of the nautical mile given above and adopted by the U. S. Coast and Geodetic Survey many years ago, 
is defined as that of a minute of arc of a great circle of a sphere whose surface equals that of the earth (Clarke’s Sphe- 
roid of 1866). 


* Quoted from sheets issued by the United States Bureau of Standards. 
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6 TABLE 2. 
TABLES FOR CONVERTING U. S. WEICHTS AND MEASURES. 
(2) METRIC TO CUSTOMARY. 


LINEAR. CAPACITY. 


Millilitres 
or cubic | Centi- : Deca- Hecto- 
Metres to | Metresto | Metres to | Kilometres centi- | litres to litres litres 
inches, feet. yards. to miles. metres fluid to to 
to fluid | ounces. *| gallons. | bushels. 


2.8377 
5.6755 
8.5132 
11.3510 
14.1887 


39.3700 | 3.28083 | 1.093611 | 0.62137 
78.7400 | 6.56167 | 2.187222 | 1.24274 
118.1100 | 9.84250 | 3.280833 | 1.86411 
157-4800 | 13.12333 | 4-374444 | 2.48548 
196.8500 | 16.40417 | 5.468056 | 3.10685 
236.2200 | 19.68500 | 6.561667 | 3.72822 
275-5900 | 22.96583 | 7.655278 | 4.34959 
314.9600 | 26.24667 | 8.748889 | 4.97096 
354-3300 | 29.52750 | 9.842500 | 5.59233 


17.0265 
19.8642 
22.7019 
25-5397 


WOON A UawWDH | 
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SQUARE. WEIGHT. 


Square Square Square Milli- Kilo- Hecto- Kilo- 
centimetres | metresto | metresto | Hectares grammes | grammes | grammes grammes 
to square square square to acres. to to ounces to pounds 
inches. f ins. grains. avoirdupois. | avoirdupois. 





0.01543 | 15432-36 

0.03086 | 30864.71 : 4.40924 
0.04630 | 46297.07 55 6.61 387 
0.06173 | 61729.43 : 8.813849 
0.07716 | 77161.78 : 11.02311 


0.09259} 92594-14 : 13-22773 
0.10803 | 108026.49 : 15-43230 
0.12346 | 123458.85| 28.2192 | 17.63698 
0.13889 | 138891.21 : 19.84160 


O ON DA NPWN 


I 
2 
3 
4 
5 
6 
7 
8 
9 





WEIGHT. 


Cubic Cubic Cubic 
centimetres | decimetres | metres to | metres to Quintals to 
to cubic to cubic cubic cubic pounds av. 
inches. inches. 


Milliers or Kilogrammes 
tonnes to pounds} to ounces 
av. Troy. 


220.46 2204.6 32.1507 
440.92 4409.2 64.3015 
661.39 6613.9 96.4522 
881.85 8818.5 128.6030 
1102.31 11023.1 160.7 537 


1322.77 13227.7 192.9045 
1543-24 15432-4 225.0552 
1763.70 17637.0 257.2059 
1984.16 19841.6 289.3507 


0.0610 

0.1220 122.047 
0.1831 183.070 
0.2441 244-094 
0.3051 305-117 
0.3661 366.140 
0.4272 427.164 
0.4882 488.187 
0.5492 549-210 








O ON DA UtbWwWNaz 
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By the concurrent action of the principal governments of the world an International Bureau of Weights and 
Measures has been established near Paris. Under the direction of the International Committee, two ingots were 
cast of pure platinum-iridium in the proportion of 9 parts of the former to 1 of the latter metal. From one of these 
a certain number of kilogrammes were prepared, from the other a definite number of metre bars. These standards 
of weight and length were intercompared, without preference, and certain ones were selected as International proto- 
type standards. The others were distributed by lot, in September, 1889, to the different governments, and are called 
National prototype standards. Those apportioned to the United States were received in 1890, and are kept at the 
Bureau of Standards in Washington, D. C. 

The metric system was legalized in the United States in 1866. 

The International Standard Metre is derived from the Métre des Archives, and its length is defined by the 
distance between two lines at o? Centigrade, on a platinum-iridium bar deposited at the International Bureau of 
Weights and Measures. 

The International Standard Kilogramme is a mass of platinum-iridium deposited at the same place, and its weight 
in vacuo is the same as that of the Kilogramme des Archives. 

The litre is equal to a cubic decimetre, and it is measured by the quantity of distilled water which, at its maxi- 
mum density, will counterpoise the standard kilogramme in a vacuum, the volume of such a quantity of water being, 
as nearly as has been ascertained, equal to a cubic decimetre. 
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TABLE 3. 7 


EQUIVALENTS OF METRIC AND BRITISH IMPERIAL WEICHTS 
AND MEASURES.* 


(1) METRIC TO IMPERIAL. 


LINEAR MEASURE. MEASURE OF CAPACITY. 


sea (mm) {— 9.03937 in. Pee) renee) soa! t = 0.0610 cub. in. 
ee eesrr _ centilitre (.o1 litre) Pee s 
ecimetre (.1 m. : : : 
30:370113 “ decilitre (.1 litre). . 0.176 pint. 
METRE (m.) 3.280843 ft. LITRE (1,000 cub. 
1.09361425 yds. centimetres or I 1.75980 pints. 
as cub. decimetre) 
(10 m.) 10.93614 dekalitre (10 litres) . 2.200 gallons. 
hectometre hectolitre (100 “ ) . 2.75 bushels. 
(100 m.) { * : 109.361425  “ kilolitre (1,000 “ ) . 3.437 quarters. 
kilometre 
(1,000 m.) 


myriametre , POTH ‘ ' 
(10,000 m.) t ere 6.21372 miles. APOTHECARIES’ MEASURE 


dekametre t 


0.62137 mile. 





metre (I 0.28157 fluid drachm. 
gramme w’t) 15.43236 grains weight. 


EMICKON 4s «| » = 0.001 mm. cubic ct 0.03520 fluid ounce. 
cub. millimetre = 0.01693 minim. 


SQUARE MEASURE. 
QU a AVOIRDUPOIS WEIGHT. 


sq.centimetre . . 0.1550 sq. in. milligramme (mgr.) . 


15.500 sq. in. centigramme (.01 gram.) 

decigramme (1 “ ) 

GRAMME) A. ss) a 

dekagramme (10 gram.) 5-64383 drams. 

hectogramme (100 “ ) 3.52739 Oz. 

t = 2.4711 acres. 22046223 lbs. 
KILOGRAMME (1,000 “ ) = 15432.3564 


0.01543 grain. 

0.15432 “ 

1.54324 grains. 
15.43230. “ 


sq. decimetre 
(100 sq. centm.) 
sq. metre or centi- } oo) 10.7639 sq. ft. 


are (100 sq. dcm.) 1.1960 sq. yds. 
ARE (100 sq. m.) 119.60 sq. yds. 
hectare (100 ares 

or 10,000 sq. m.) 


Hind 


grains. 
myriagramme (10 kilog.)= 22.04622 Ibs. 
quintal (100 “ )= 1.96841 cwt. 


millier or tonne 
(1,000 kilog.) t : 0.9842 ton. 


CUBIC MEASURE. 


cub. centimetre 
(c.c.) (1,000 cubic } = 0.0610 cub. in. TROY WEIGHT. 
millimetres) \ 

cub. decimetre 0.03215 oz. Troy. 
(c.d.) (1,000 cubic > = 61.024 “ “ GRAMME. . = 2 0.64301 pennyweight. 
centimetres) 15.43230 grains. 


CUB. METRE i 35.3148 cub. ft. 


Gouna 1.307954 cub. yds. 


APOTHECARIES’ WEIGHT. 


0.25721 drachm. 
GRAMME .. . .=4 0.77162 scruple. 


15.43230 grains. 











Nore.—The Metre is the length, at the temperature of 0° C., of the platinum-iridium bar deposited at the 
International Bureau of Weights and Measures at Sevres, near Paris, France. 

The present legal equivalent of the metre is 39.370113 inches, as above stated. 

The K1LoGramme is the mass of a platinum-iridium weight deposited at the same place. 

The Lrrre contains one kilogramme weight of distilled water at its maximum density (4° C.), the barometer being 
at 760 millimetres. 


*In accordance with the schedule adopted under the Weights and Measures (metric system) Act, 1897. 
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(2) METRIC TO IMPERIAL. 


LINEAR MEASURE. 


Millimetres 
to 
inches. 


0.03937011 
0.0787 4023 
0.1181 1034 
0.15748045 
0.19685056 


0.23622068 
0:27/559979 
0.31496090 
0-35433102 


WOON HDA UPWH 


Metres Metres 


13:12337 
16.40421 


19.68 506 


22.96590 
26.24674 


29.52758 


TABLE 3. 


EQUIVALENTS OF METRIC AND BRITISH IMPERIAL WEICHTS 
AND MEASURES. 


Kilo- 


metres to 





MEASURE OF CAPACITY. 


Litres 


1.75980 
3-51961 
5-27941 
7.03921 
8.79902 


10.55882 
12.31862 
14.07842 
15.83823 


Oo OND UFWNA 





Hectolitres 


to 
bushels. 


Dekalitres 
to 
gallons, 


2.19975 
4.39951 
6.59926 
8.79902 
10.99877 


13.19852 
15.39828 
17.59803 


19.79778 | 24-74723 





SQUARE MEASURE. 


Square 
centimetres 
to square 
inches. 


0.15500 
0.31000 
0.46500 
0.62000 
0.77 500 


0.93000 
1.08 500 
1.24000 


1.39501 


I 
e " 
3 
4 
5 
6 
7 
8 
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Cubic 
decimetres 
to cubic 
inches. 


61.02390 
122.04781 
183.07171 
244.09501 
305.11952 


306.14342 
427.167 32 
488.191 23 
549-21 513 


O OND MLWNH 


Square 
metres to 
square 
yards. 


Square 
metres to 
square 
feet. 


10.76393 
21.52786 
32-29179 
43-05572 
53-81965 


64.58357 
75-34759 
86.111 43 


96.87 536 


1.19599 
2.39198 
3.58798 
4.78397 
5-97996 


7-17595 
8.37194 
9.56794 

10.76393 


MEASURE. 


Cubic 
metres to 
cubic 
yards, 


Cubic 
metres to 
cubic 
feet. 


1.30795 
2.61591 
3.92386 
5.23182 
6.53977 


7:84772 
9.15568 
10.46363 
11.7719 


35-31476 
70.629 52 
105.94428 
141.25904 
176.57379 


211.8885 5 
247.20331 
282.51807 
317.83283 
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Hectares 
to acres. 


2.4711 
4-9421 
7-41 32 
9.8842 

12.3553 


14.8263 
17.2974 
19.7685 
22.2395 


APpoTHE- 
CARIES’ 


MBASURE. 


Cub. cen- 


timetres 
to fluid 
drachms. 


0.28157 
0.56314 
0.84471 
1.12627 
1.40784 


1.68941 
1.97098 
2.25255 
2.53412 








WEIGHT (Avorrpupots). 


Milli- 
grammes 
to 
grains. 


0.01543 
0.03086 
0.04630 
0.06173 
0.07716 


0.09259 
0.10803 
0.12346 
0.13889 


WO OND UPWNH 


Avo1rDUPOIS 
(cont.) 


Milliers or 
tonnes to 
tons. 


| 


0.98421 
1.96841 
2.95262 
3-93083 
4.92103 


5-90524 
6.88944 
787365 
8.85786 


OOND NWN 





Kilo- 
Kilogrammes | grammes 
to grains, to 
pounds, 


2.20462 
4.40924 
6.61 387 
8.81849 
I1.02311 


15432.356 
30864.713 
46297.069 
61729.426 
77161.782 


13.22773 
15.43236 
17.63698 
19.84160 


92504.138 
108026.495 
123458.851 
138891.208 


Troy WEIGHT. 


_ Grammes 
to penny- 
weights. 


Grammes 
to ounces 
Troy. 


0.64301 
1.28603 
1.92904. 
2.57200 
3-21 507 


3.85809 
4.50110 


0.03215 
0.06430 
0.09645 
0.12860 
0.16075 


0.19290 
0.22506 





0.25721 
0.28936 


5.14412 
5-78713 


Kilolitres 
to 
quarters. 


3.43712 
6.87423 
10.31135 
13.74840 
17.18558 


20.62269 
24.05981 
27.49092 
509:93404 


Quintals 
to 


hundred- 
weights. 


1.96841 
3-93683 
5.90524 
7.87365 
9.84206 


11.81048 
13-77889 
15-747 30 
17-715§72 


APOTHE- 
CARIES’ 
WEIGHT. 


Grammes 
to 
scruples, 


0.77162 
1.54324 
2.31485 
3.08647 
3.85809 


4.62971 
5-401 32 
6.17294 
6.94456 





TABLE 3. 9 


EQUIVALENTS OF BRITISH IMPERIAL AND METRIC WEICHTS 
AND MEASURES. 


(3) IMPERIAL TO METRIC. 


LINEAR MEASURE. MEASURE OF CAPACITY. 


25.400 milli- : +1: 
Iinch . { metres. : ou ( A eee ori 

; esa caneue p 4gills). . .=05 e. 
#foot (12in.) . . 0.304 ee fi quart (2 pints) .. . = 1136) “litres: 
IEVARD, (sits) - 0.914399 I GALLON (4 quarts) = 4.5459631 ‘‘ 
: pole (54 yd.) wigs 5.0292 metres, Fepeck: (2)alls:)e 4) 3 .092 Ke 
I chain (22 yd. or} __ 20.1168 * 1 bushel (8 galls.) . = 3.637 dekalitres. 


100 links) I quarter (8 bushels) = li : 
- GES ot eee an q ( ) = 2.909 hectolitres 


; .6 ilo- 
1 mile (1,760 yd.) . = { z one 


AVOIRDUPOIS WEIGHT. 


SQUARE MEASURE. 64.8 milli- 


. 6.4516 sq. cen- grammes, 
Isquareinch . . = timetres. I dram . : 1.772 grammes. 


| 9.2903 sq. deci- || I ounce (16 dr.) : : 28.350 


metres. I POUND (16 oz. or E 
0.836126 sq. 7,000 grains) © 45359243 kilogr. 


I SQ. YARD (9 sq. ft.) = { metres. I stone (14]b.). . 6.350 

; . I quarter (28 1b.) . 12.70 
1 perch (303 sq. yd.) = { eo "ee 1 hundredweight ; ae feo.8e S 
1 rood (40 perches) = 10,117 ares. (112 Ib.) ( 0.5080 quintal. 
I ACRE (4840 sq. yd.) = 0.40468 hectare. 1.0160 tonnes or 


IOGTAIN ws s,s =} 


I sq. ft. (144 sq. in.) = 








I sq. mile (640 acres) = $259.00 hectares. r ton (20 cwt.) . = | 1ol6 kilo- 


grammes. 


TROY WEIGHT. 
CUBIC MEASURE. 


a get : 1 Troy OUNCE (480 
1 cub. inch= 16,387 cub. centimetres. eons a a 


t = 31.1035 grammes. 
I cub. foot (1728 ha [tees cub. me- | | pennyweight (24 


cub. in. tre, or 28.317 : f =e 55 52 se 
) cub.decimetres. eens) 


I CUB. YARD (27 tb 0.76455 cub. metre. Norte. — The Troy grain is of the same weight as 
cub. ft.) the Avoirdupois grain. 


APOTHECARIES’ MEASURE. 
- APOTHECARIES’ WEIGHT. 
I gallon (8 pints or| __ i 
160 fluid ounces) = 4.545931 litres 
1 fluid ounce, f 3 28.4123 cubic 
(8 drachms) a } centimetres. 
1 fluid drachm, f 3 __ § 3.5515 cubic 
(60 minims) at centimetres. 
I minim, mM (0.91146 t __ § 0.05919 cubic 
grain weight) os { centimetres. Nortz.— The Apothecaries’ ounce is of the same 
weight as the Troy ounce. The Apothecaries’ 
Notz.— The Apothecaries’ gallon is of the same grain is also of the same weight as the Avoirdupois 
capacity as the Imperial gallon. grain. 


1 ounce (8 drachms) = 31.1035 grammes. 

1 drachm, 3i (3 scru-  __ “ 
ples) i= 3.888 

1 scruple, Di (20) __ ee 
grains) } = 1.296 











Note. — The Yarn is the length at 62° Fahr., marked on a bronze bar deposited with the Board of Trade. 
The Pounp is the weight of a piece of platinum weighed in vacuo at the temperature of 0° C., and which is also 
deposited with the Board of Trade. 
; he GALLON contains 1o Ib. weight of distilled water at the temperature of 62° Fahr., the barometer being at 
30 inches. 


SMITHSONIAN TABLES. 


IO TABLE 3. 


EQUIVALENTS OF BRITISH IMPERIAL AND METRIC WEICHTS 
AND MEASURES. 


(4) IMPERIAL TO METRIC. 


LINEAR MEASURE. MEASURE OF CAPACITY. 


Inches Yards Miles Quarts Gallons Bushels Quarters 
_to to to kilo- to to to 
centimetres. metres. metres. metres. i . litres, dekalitres. | hectolitres. 


| 


2.539998 | 0.30480 | 0.91440 | 1.60934 4.54596 | 3-63677 | 2.90942 
5:079996 | 0.60960 | 1.82880 | 3.21569 2.272098 9.09193 | 7.27354 | 5.31883 
7.619993 | 0.91440 | 2.74320 | 4.82803 3.40947 13.63789 | 10.91031 | 8.72825 
I0.1§999I | 1.21920 | 3.65760 | 6.43737 454596 | 18.18385 | 14.54708 | 11.63767 
12.699989 | 1.52400 | 4.57200 | 8.04671 5.68245 | 22.72982 | 18.18385 | 14.54708 


15.239987 | 1.82880 | 5.48640 | 9.65606 6.81894 | 27.27578 | 21.82062 | 17.45650 
17-779984 2.13360 6.40080 | 11.26540 7.95544 | 31.82174 | 25.45739 | 20.36591 
20.319982 | 2.43840 | 7.31519 | 12.87474 9-09193 | 36.36770 | 29.09416 | 23.27533 
22.859980 | 2.74320 | 8.22959 | 14.48408 10.22842 | 40.91367 | 32.73093 | 26.18475 


O ONDA NMPWNH 














SQUARE MEASURE. WEIGHT (Avorrpupots). 


Square Square Square 
inches feet yards to | Acres to 
to square to square square hectares. 
centimetres. | decimetres.| metres. 


Pounds Hundred- 
to kilo- weights to 
grammes. quintals, 


Grains 
to milli- 
grammes. 


Ounces to 
grammes. 





64.79892 | 28.34953 | 0.45359 | 0.50802 
129.59784 | 56.69905 | 0.90718 | 1.01605 
194.39675 | 85.04858 | 1.36078 | 1.52407 
2559-19567 | 113.39811 | 1.81437 | 2.03209 
323-99459 | 141.74763 | 2.26796 | 2.54012 


6.45159 | 9.29029 | 0.83613 | 0.40468 
12.90318 | 18.58058 | 1.67225 | 0.80937 
19.35477 | 27-87086 | 2.50838 | 1.21405 
25.80636 | 37.16115 | 3.34450 | 1.61874 
32.25794 | 46.45144 | 4.18063 | 2.02342 


388.79351 | 170.09716 | 2.72155 | 3.04814 
453-59243 | 198.44669 | 3.17515 | 3.55616 
518.39135 | 226.79621 | 3.62874 | 4.06419 
583-19026 | 255.14574 | 4.08233 | 4.57221 


38.70953 | 55-74173 | 5.01676 | 2.42811 
45-16112 | 65.03201 | 5.85288 | 2.83279 
51.61271 | 74.32230 | 6.68901 | 3.23748 
58.06430 | 83.61259 | 7.52513 | 3.64216 


OON DW MWPWNDH 














APOTHE- 
Troy WEIGHT. CARIES’ 
WEIGHT. 


APOTHE- 
MEASURE. CARIES’ 
MEAasuRE. 


AVOIRDUPOIS 
(comt.). 


Fluid 
drachms Tons to 
to cubic milliers or 

centi- tonnes. 
metres. 


Cubic Cubic feet Cubic 
inches to yards 

to cubic cubic to cubic 
centimetres. metres. metres 


Penny- Scruples 
weights to to 
grammes. | grammes. 


Ounces to 
grammes. 


| 
| 


1.01605 | 31.10348 | 1.55517 | 1.29598 
2.03209 | 62.20696 | 3.11035 | 2.59196 
3.04814 | 93-31044 | 4.66552 | 3.88794 
4.06419 | 124.41392 | 6.22070 | 5.18391 
5.08024 | 155-51740 | 7.77587 | 6.47989 


16.38702 | 0.02832 | 0.76455] 3.55153 
32.77404 | 0.05663 | 1.52911 | 7.10307 
49-16106 | 0.08495 | 2.29366 | 10.65460 
65.54808 | 0.11327 | 3.05821 | 14.20613 
81.93511 | 0.14158 | 3.82276 | 17.75767 


6.09628 | 186.62088 | 9.33104 | 7.77587 
7.11233 | 217.72437 | 10.88622 | 9.07185 
8.12838 | 248.82785 | 12.44139 | 10.36783 
9.14442 | 279.93133 | 13-9957 | 11.66381 


98.32213 | 0.16990 | 4.58732 | 21.30920 
I14-7091§ | 0.19822 | 5.35187 | 24.86074 
131.09617 | 0.22653 | 6.11642 | 28.41227 
147-48319 | 0.25485 | 6.88098 | 31.96380 || 
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SMITHSONIAN TABLES. 


TABLE 4, II 


VOLUME OF A CLASS VESSEL FROM THE WEICHT OF ITS EQUIVALENT 
VOLUME OF MERCURY OR WATER. 
If a glass vessel contains at C, P grammes of mercury, weighted with brass weights in air at 
760 mm. pressure, then its volume in c. cm. 
at the same temperature, 4,: V= PR = pe 
Y= PR= Ppl irra ay 
p= the weight, reduced to vacuum, of the mass of mercury or water which, weighed with brass 


at another temperature, 4, : 


weights, equals I gramme ; 
d =the density of mercury or water at ¢°C, 


and y = 0.000 025, is the cubical expansion coefficient of glass. 


WATER. 


Reqs 2/108.) || ty, ey == 20°. 


1.001192 1.001443 1.001693 
1133 1355 1609 
1092 1292 1542 
1068 1243 1493 
1060 1210 1460 
1068 1193 1443 


1.001092 1,001 192 1.001442 
1131 1206 1456 
1184 1234 1485 
1252 1277 1527 
1333 1333 1534 


1.001428 1.001403 001653 
1530 1486 1730 
1657 1582 1832 
1790 1690 1940 
1935 1810 2060 


1.002092 1.001942 1.002193 
2201 2086 2337 
2441 2241 2491 
2633 2407 2058 
2835 2584 2835 


1.003048 
3271 2970 3220 
3504 3178 3429 
3748 3396 3047 
4001 3624 3875 


1.002772 1.003023 


1.004264 1.003862 1.004113 
4537 4110 4361 
4318 43606 4616 
5110 4032 4884 
5410 4908 5159 








R. 


0.0735499 
5633 
5706 
5900 
6033 
6167 


0.07 36301 
6434 
6508 
6702 
6335 


0.07 36969 
7103 
7230 
7379 
7504 


0.0737637 
7771 
7905 
8039 
8172 


0.07 38 306 
8440 
8573 
8707 
8841 


0.07 38974 
9108 
9242 
9376 
9510 


MERCURY. 





Reis t= 100% 


0.0735083 
5798 
5914 
6029 
6144 
6259 


0.0736374 
6490 
6605 
6720 
6835 


0.07 36951 
7066 
7181 


7297 
7412 


0.07 37 527 
7642 
7757 
7872 
7988 


0.07 38103 
8218 
8333 
8449 
8564 


0.07 38679 
8794 
8910 
go25 
9140 


— oO 
Kyu = 2058 


0.0735867 
5982 
6098 
6213 
6328 
6443 


0.07 36558 
6674 
6789 
6904 
7020 


0.0737135 
7250 
7305 
7481 
7596 


0.0737711 
7826 
7941 


8057 
8172 


0.07 38288 


0.07 38864 
8979 
9094 
9210 
9325 





Taken from Landolt, Bornstein, and Meyerhoffer’s Physikalisch-Chemische Tabellen. 
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TABLE 5. 


DIFFERENTIAL COEFFICIENTS. 
INTEGRALS. 
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DIFFERENTIAL COEFFICIENTS. 


Sx"dx 


S atdx 

JS etdx 
ye 
x 


J cos. ax. dx 


loge x 


sin. x 
cos. ¥ 
tan. ¥ 
cot. ¥ 


—sin. ¥ 
sec.? x 
—cosec.? % 
sin. + 
cos.? % 
cos. % 


JS sin. ax + dx 
sec. © JS sec.? ax + dx 


cosec. % JS cosec.? ax + dx 


=soes 
sin.“ ¥ sin. x 

: Sin 2 de 
COs.* x 


sin. a4 —— 
V(1—*') cos. x 

I Soe ; dx 
EY sin.? « 
dx 

V (a?—#?) 


cos.—! # —— 
J/ (1—z") 
I 
1+? 

eye, 
an 4-2? 
ie RERe 
xn/ (x? —1) 

I 
~ aa/(0?—1) 
I 


tan.—! x 


cot.—! x 
dx 
a’+x? 


ve dx 
ote 2 72 
a/ (2 x—x?) se ae) 


I dx 
a/ (2 x—x) a/ (2 *—x?) 


sec.—! ¥ 
cosec.—! x 
vers.—! x 


covers,—! x 


Taylor’s series : 
y 


INTEGRALS. 


anti 


at 
log, @ 
et 
log. x 
pinay 
a 
—cos. aX 
a 
tan. ax 
a 
—cot. ax 
a 
sec. ¥ 


—cosec. ¥ 
(Caste 





w=fletM=SAd+f bts") E472) + aa 


The remainder after the first 7 terms is expressed by 
—>—__ fr+(2+-h—z)z- dz. 
teen? (s+ ) 


Maclaurin’s series : 
u=f(x)=f(o) +f’ (o)x+f" (0) a +f"(0) 


x3 
Ie2 





w=3.14159265359 
~ =0.31830988618 
m’=9.86960440109 

e=2.71828182846 
\/m=1.77245385091 
= 0.88622692 546 


SMITHSONIAN TABLES. 


ue 
“5S 


logio ™=0.497 14987 269 
logis e=0.43429448190 
log. 10=2.30258509299 
log,(number) =log.(number) : logs e 
gf log.(number) 


loge B 


TABLE 6. 
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VALUES OF RECIPROCALS, SQUARES, CUBES, SQUARE ROOTS, OF 


50.0000 
47-6190 
45-4545 
43-4783 
41.6667 


40.0000 
38.4615 
37-0370 
35-7143 
34-4828 


33-3333 
32.2581 
31.2500 
30.3030 
29.4118 


28.5714 
27-7778 
27.0270 
26.3158 
25.6410 


25.0000 
24.3902 
23.8095 
23.2558 
22.7273 


22.2222 


21.7391 
21.2766 


20.8333 
20.4082 


20.0000 
19.6078 
19.2308 
18.8679 
18.5135 


18.1818 
17.8571 
17-5439 
17.2414 
16.9492 


16.6667 
16.3934 
16.1290 
15.8730 
15.6250 





SMITHSONIAN TABLES. 


NATURAL NUMBERS. 


14.2857 
14.0845 
13.8889 
13.6986 
13-5135 


13-3333 
£3:1579 
12.9870 
12.8205 
12.6582 





12.5000 
12.3457 
12,1951 
12,0482 
11.9048 


11.7647 
| 11.6279 
eH 
153 
11.2360 





10.9890 
10.8696 
10.7527 
10.6383 


10.5263 
10.4167 
10.3093 
10.2041 
10.IOIO 


10.0000 
9.90099 
9.80392 
9.70874 
9.61538 


9.52381 
9.43396 
9:34579 
9.25926 
9.17431 


9.09091 
eccees 
8.92857 
8.84956 
8.77193 


8.69565 
8.62069 
8.54701 
8.47458 
8.40336 





PEEL f{ 





274625 
287496 
300763 
314432 
328509 


343000 
357911 
373248 
389017 
405224 


421875 
438976 
450533 
474552 
493039 


512000 
531441 
551368 
571787 
592704 


614125 
636056 
658503 
631472 
704969 


729000 
753571 
778088 
804357 
830584 


857375 
884736 
912673 
941192 
979299 


1000000 
1030301 
1061208 
1092727 
1124864 


1157625 
I1Q1o16 
1225043 
1259712 
1295029 


1331000 
1367631 
1404928 
1442897 
1481544 


152087 

1360898 
1601613 
1643032 
1685159 


10.2470 
10.2956 
10.3441 
10.3923 
10.4403 


10.4881 
10.5357 
10.5830 
10.6301 
10.6771 


10.7238 
10.7703 
10.8167 
10.8628 
10.9087 





14 TABLE 6 (continued). 


VALUES OF RECIPROCALS, SQUARES, CUBES, SQUARE ROOTS, 
OF NATURAL NUMBERS. 


1 3 1 2 8 
1000.,, n \2 1000.) n n V2 


8.33333 1728000 | 10.9545 5.71429 5359375 | 13-2288 
8.26446 1771561 | 11.0000 5-68 182 5451770 | 13.2665 
8.19672 1815848 | 11.0454 5-64972 5545233 | 13-3041 
8.13008 1860867 | 11.0905 5.61798 68 5039752 | 13-3417 
8.06452 1906624 | 11.1355 5.58659 5735339 | 13-3791 


8.00000 1953125 | 11.1803 5-55556 5832000 | 13.4164 
7.93651 2000376 | 11.2250 5.52456 5929741 | 13-4536 
7.87402 2048383 | 11.2694 5-49451 6028568 | 13-4907 
7.81250 2097152 | 11.3137 5.46448 6128487 | 13-5277 
7-7 5194 2146089 | 11.3578 5-43478 6229504 | 13.5647 


7.69231 2197000 | 11.4018 5.40541 6331625 | 13.6015 
7-63359 2248091 | 11.4455 537634 6434856 | 13.6382 
7.57570 2299968 | 11.4891 5-347 59 6539203 | 13-6748 
7.51880 2352637 | 11.5326 5.31915 6644672 | 13-7113 
7.46269 2406104 | 11.5758 5.29101 6751269 | 13-7477 


7.40741 2460375 | 11.6190 5.26316 6859000.| 13-7840 
7-35294 2515450 | 11.6619 5.23560 6967871 | 13-8203 
7-29927 2571353 | 11-7047 5:20833 7077888 | 13.8564 
7.24638 2628072 | 11.7473 5.18135 7189057 | 13.8924 
7.19424 2685619 | 11.7898 5-15404 7301384 | 13.9284 


7.14286 2744000 | 11.8322 5.12821 7414875 | 13.9642 
7.09220 2803221 | 11.8743 5.10204 7529530 | 14.0000 
7.04225 2863288 | 11.9164 5-076014 7645373 | 14.0357 
6.99301 2924207 | 11.9583 5.05051 7762392 | 14.0712 
6.94444 2985984 | 12.0000 5.02513 7880599 | 14.1067 


6.89655 3048625 | 12.0416 5.00000 8000000 | 14.1421 
6.84932 3112136 | 12.0830 4.97512 8120601 | 14.1774 
6.80272 3176523 | 12.1244 4.95050 8242408 | 14.2127 
6.75676 3241792 | 12.1655 4.92611 2 8365427 | 14.2478 
6.71141 3307949 | 12.2006 4.90196 8489664 | 14.2829 


6.66667 3375000 | 12.2474 4.87805 8615125 | 14.3178 
6.62252 3442951 | 12.2882 4.85437 8741816 | 14.3527 
6.57895 3511808 | 12.3288 4.83092 8869743 | 14-3875 
6.53595 3581577 | 12.3693 4.80769 Sgg8912 | 14.4222 
6.49351 3652264 | 12.4097 4.78469 9129329 | 14.4568 


6.45161 3723875 | 12.4499 4.76190 9261000 | 14.4914 
6.41026 3796416 | 12.4900 4-73934 21 | 9393931 | 14.5258 
6.36943 3869893 | 12.5300 4.71698 9528128 | 14.5602 
6.32911 3944312 | 12.5698 4.69454 9663597 | 14-5945 
6.28931 2 4019679 | 12.6095 4.67290 9800344 | 14.6287 


6.25000 4096000 | 12.6491 4.65116 2 9938375 | 14.6629 
6.21118 4173281 | 12.6886 4.62963 10077696 | 14.6969 
6.17284 4251528 | 12.7279 4.60829 9 | 10218313 | 14.7309 
6.13497 | 26569 | 4330747 | 12.7671 4.58716 24 | 10360232 | 14.7648 
6.09756 | 26896 | 4410944 | 12.8062 4.56621 10503459 | 14.7986 


6.06061 4492125 | 12.8452 A 54 54 5 10648000 | 14.8324 
6.02410 | 2 4574296 | 12.8841 4.52489 10793861 | 14.8661 
5.98802 46057463 | 12.9228 4.50450 | 4 10941048 | 14.8997 
5-95238 4741632 | 12.9615 4.48431 29 | 11089567 | 14.9332 |f 
5.91716 4826809 | 13.0000 4.46429 11239424 | 14.9666 


5.88235 4913000 | 13.0384 4.44444 11390625 | 15.0000 
5:84795 5000211 | 13.0767 4.42478 11543176 | 15.0333 
5.81305 5088448 | 13.1149 4.40529 11697083 | 15.0665 
5.78035 5177717 | 13-1529 4.38596 I 1852352 15.0997 
§-74713 5268024 | 13.1909 4.30681 12008989 | 15.1327 
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4.25532 
4.23729 
4.21941 
4.20168 
4.18410 


4.16667 
4.14938 
4-13223 
4.11523 
4.098 36 


4.08163 
4.06504 
4.04858 
4.03226 
4.01606 


4.00000 
3-98406 
3.90825 
3:95257 
3-93701 


3-921 57 
3-90625 
3.89105 
3.87 597 
3.86100 


3.84615 
3.83142 
3.81679 
3.80228 
3-78788 


3:77358 
3-75940 
3-74532 
3-73134 
371747 


3-70370 
3:69004 
3-67647 
3.66300 
3-64964 
3.63636 
3.62319 
3-61011 
3-597 12 
3-58423 


3-57143 
3-55872 
3.54610 
3-53357 
3.52113 


SMITHSONIAN TABLES, 


12167000 
12326391 
12487168 
12649337 
12812904 


12977875 
13144256 
13312053 
13481272 
13651919 
13824000 
13997 521 
14172488 
14348907 
14526784 


14706125 
14886936 
15069223 
15252992 
15438249 
15625000 
15813251 
16003008 


16194277 
16387064 


16581375 
16777216 
16974593 
17173512 
17373979 


17576000 
17779581 
17984728 
18191447 
18399744 


18609625 
18821096 
19034163 
19248832 
19465109 


19683000 
19902511 
20123648 
20346417 
20570824 


2079687 5 
21024570 
21253933 
21484952 
21717639 


21952000 
22188041 
22425768 
22665187 
22906304 





TABLE 6 (continued). 


VALUES OF RECIPROCALS, SQUARES, CUBES, AND SQUARE ROOTS, OF 
NATURAL NUMBERS. 


15-3297 
15.3623 
15.3945 
15.4272 
15-4596 


15.4919 
15.5242 
15.5563 
15.5885 
15.6205 


15-6525 
15.6344 
15-7162 
15.7480 
15-7797 


15.8114 
15.8430 
15.8745 
15.9060 
15-9374 


15.9687 
16.0000 
16.0312 
16.0624 


16.0935 


16.1245 
16.1555 
16.1864 
16.2173 
16.2481 


16.2788 
16.3095 
16.3401 
16.3707 
16.4012 


16.4317 
16.4621 
16.4924 
16.5227 
16.5529 


16.5831 
16.6132 
16.6433 
16.6733 
16.7033 


16.7332 
16.7631 
16.7929 
16.8226 
16.8523 














1000.1 
n 


3.50877 
3.49650 
3.48432 
3-47 222 
3.46021 


3.44828 
3-43643 
3.42466 
3-41297 
3-401 36 


3-38983 
3-37838 
3.36700 
3-35570 
3-34448 


3°33333 


2226 


3.31126 
3-30033 
3-28947 


3.27869 
3-20797 
3:25733 
3.24675 
3.23625 
3.22581 
3-21543 
3.20513 
3-19489 
3.18471 


3-17460 
3.16456 
3-1 5457 
3-14405 
3-13480 


3.12500 
3.11527 
3-10559 
309598 
3.08642 


3.07692 
3.067 48 
3.05810 
3-04878 
3-0395! 


3.03030 
3.02115 
3.01205 
3.00300 
2.99401 


2.98507 
2.97619 
2.967 36 
2.95858 
2.9490 5 


n> 


81225 
81796 
82369 
82944 
83521 


84100 
84681 
85264 
85849 
86436 


87025 
87616 
838209 
88804 
89401 


go0000 
go6o1 
g1204 
g1809 
92416 


93025 
93636 
94249 
94864 
95481 


96100 
96721 
97344 
97969 
98596 
998 56 
100489 
IOII24 
101761 


102400 
103041 
103684 
104329 
104976 


105625 
106276 
106929 
107584 
108241 


108900 
109501 
110224 
110889 
111556 


112225 
112896 
113569 
114244 
114921 








n 


23149125 
23393656 
23639903 
23857872 
24137569 


24389000 
24642171 
24897088 
25053757 
25412184 


25672375 
25934330 
26198073 
20463592 
267 30899 


27000000 
27270901 
27 543608 
27818127 
28094464 


28372625 
28652616 
28934443 
29218112 
29503629 


29791000 
30080231 
30371328 
30064297 
30959144 


31255875 
31554490 
31855013 
32157432 
32461759 


32768000 
33076161 
33386248 
33098267 
34012224 


34328125 
34645976 
34965783 
35287552 
35611289 


35937000 
36264691 
36594368 
36926037 
37259704 


37595375 
37933056 
3827 2753 
38614472 
38958219 
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yz 


16.8819 
16.9115 
16.9411 
16.9706 
17.0000 


17.0294 
17.0587 
17.0880 
17.1172 
17.1464 


17.1756 
17.2047 
17-2337 
17.2627 
17.2916 


17.3205 
17-3494 
17.3781 
17.4009 
17-4356 


17.4642 
17-4929 
17.5214 
17-5499 
17-5734 


17.6068 
17.6352 
17-6635 
17-6918 


17.7200 


17.7482 
17.7764 
17.8045 
17.8326 
17.8606 


17.8885 
17.9165 
17-9444 
17.9722 
18.0000 





18.0278 
18.0555 
18.0531 
18.1108 
18.1384 


18.1659 
18.1934 
18.2209 
18.2483 
18.2757 


18.3030 
18.3303 
18.3576 
18.3848 
18.4120 
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2.85714 
2.84900 
2.84091 
2.83286 
2.82486 


2.81690 
2.80899 
2.80112 
2.79339 
2.78552 


2.77778 
2.77008 
2.76243 
2.75482 
2.74725 


2.73973 
2.73224 
2.72480 
2.71739 
2.71003 


2.70270 
2.69542 
2.68517 


2.68097 
2.67380 


2.66667 
2.65957 
2.65252 
2.64550 
2.63852 


2.63158 
2.62467 
2.61780 


2.61097 
2.60417 


2.59740 
2.59067 
2.58398 
2.577 32 
2.57069 
2.56410 
2.55754 
2.55102 
2.54453 
2.53807 


121801 


122500 
123201 
123904 
124609 
125316 


126025 
126736 
127449 
128164 
128881 


129600 
130321 
131044 
131769 
132496 


133225 
133956 
134659 
135424 
130161 


136900 
137641 
138384 
139129 
139876 


140625 
141376 
142129 
142884 
143641 


144400 
145161 
145924 
146689 
147456 


148225 
148996 
149769 
150544 
151321 


152100 
152881 
153664 
154449 
155230 


SMITHSONIAN TABLES. 


OF NATURAL NUMBERS. 


39651821 
40001688 
40353607 
40707 584 


41063625 
41421736 
41781923 
42144192 
42508549 


42875000 
43243551 
43614208 
43986977 
44301864 


447 3887 5 
45118016 
45499293 
45882712 
460268279 


46656000 
47045881 
47437928 
47832147 
48228544 


48627125 
49027896 
49430563 
49836032 
50243409 


50653000 
51064811 
51478848 
51895117 
52313624 


52734375 
53157376 
53582633 
540101 52 
54439939 


54872000 
55306341 
55742968 
56181887 
56623104 


57066625 
57512456 
57960603 
58411072 
58863869 


59319000 
59776471 
60236288 
60698457 
61162984 


TABLE 6 (continued ). 
VALUES OF RECIPROCALS, SQUARES, CUBES, AND SQUARE ROOTS 


18.4391 
18.4662 
18.4932 
18.5203 
18.5472 


18.5742 
18.6011 


18.6279 
18.6548 
18.6515 


18.7083 
18.7350 
18.7617 
18.7883 
18.8149 


18.8414 
18.8680 
18.8944 
18.9209 
18.9473 


18.9737 
19.0000 


19.0263 
19.0526 
19.0788 





19.1050 
19.1311 
19.1572 
19.1833 
19.2094 


19.2354 
19.2614 
19.2873 
19.3132 
19.3391 


19.3649 
19.3907 
19.4165 
19.4422 
19.4679 


19.4936 
19.5192 
19.5448 
19.5704 
19.5959 


19.6214 
19.6469 
19.6723 
19.6977 
19.7231 


19.7484 
19.7737 
19.7990 
19.8242 
19.8494 














1 
1000.; 


2.53165 
2-52525 
2.51889 
2.51250 
2.50627 


2.50000 
2.49377 
2.487 56 
2.48139 
2-47 525 


2.46914 
2.46305 
2.45700 
2.45098 
2.44499 


2.43902 
2.43309 
2.42718 
2.42131 
2.41546 


2.40964 
2.40385 
2.39808 
2.39234 
2.38663 


2.38095 
2.37530 
2.36967 
2.36407 
2.35849 


2.35204 
2.34742 
2.34192 
2.33645 
2.33100 


2.32558 
2.32019 
2.31481 
2 SOOT, 
2.30415 


2.2988 5 
2.29358 
2.28833 
2.28311 
2.27790 


2.27273 
2.26757 
2.26244 


2.25734 
2.25225 


2.24719 
2.24215 
2.23714 
2.23214 
2.22717 











na 


156025 
156816 
157609 
158404 
159201 


160000 
160801 
161604 
162409 
163216 


164025 
164836 
165649 
166464 
167281 


168100 
168921 
169744 
170509 
171396 
172225 
173056 
173889 
174724 
17 5561 


176400 
177241 
178084 
178929 
179776 


180625 
181476 
182329 
183184 
184041 


184900 
185761 
186624 
187489 
188356 


189225 
190096 
190969 
191844 
192721 
193600 
194481 
195364 
196249 
197136 
198025 
198916 
199809 
200704 
201601 








n> 


61629875 
620991 36 
62570773 
63044792 
63521199 


64000000 
64481201 
64964808 
65450827 
65939264 


66430125 
66923416 
67419143 
67917312 
68417929 


68921000 
69426531 
69934528 
70444997 
70957944 


71473375 
71991296 
72511713 
73034632 
73560059 


74088000 
74018461 
75151448 
75686967 
76225024 


76765625 
77308776 
77554483 
laa 
78953589 


79507000 
80062991 
80621 568 
81182737 
81746504 


82312875 
82881856 
83453453 
84027672 
84604519 


85184000 
85766121 
86350888 
869 38307 
87528384 


88121125 
88716536 
89314623 
89915392 
90518849 


¥7 


19.8746 
19.8997 
19.9249 
19.9499 
19.97 50 


20.0000 
20,0250 
20.0499 
20.0749 
20.0998 


20.1246 
20.1494 
20.1742 
20.1990 
20.2237 


20.2485 
20.2731 
20.2978 
20.3224 
20.3470 


20.3715 
20.3961 
20.4206 
20.4450 
20.4695 


20.4939 
20.5183 
20.5426 
20.5670 
20.5913 


20.615 3 
20.639) 

20.6640 
20.6882 
20.7123 


20.7364 
20.7605 
20.7846 
20.8087 
20.8327 


20.8567 
20.8806 
20.9045 
20.9284 
20.9523 


20.9762 
21.0000 
21.0238 
21.0476 
21.0713 


21.0950 
21.1187 
21.1424 
21.1660 
21.1896 





TABLE 6 (continued). 17, 


VALUES OF RECIPROCALS, SQUARES, CUBES, AND SQUARE ROOTS 
OF NATURAL NUMBERS. 





1000.4 ni ns yz 1000.4 n? nb 


2.22222 | 202500 | 91125000 | 21.2132 ||| 505 | 1.98020| 255025 | 128787625 
2.21730 | 203401 | 91733851 | 21.2368 || 506 | 1.97628 | 256036 | 129554216 
2.21239 | 204304 | 92345408 | 21.2603 || 507 | 1.97239 | 257049 | 130323843 
2.20751 | 205209 | 92959677 | 21.2838 || 508 | 1.96850 | 258064 | 131096512 
2.20264 | 200116 | 93576664 | 21.3073 | 509 | 1.96464 | 259081 | 131872229 


2.19780 | 207025 | 94196375 | 21.3307 || 510 | 1.96078 | 260100 | 132651000 
2.19298 | 207936 | 94818816 | 21.3542 || 511 | 1.95695 | 261121 | 133432831 
2.18818 | 208849 | 95443993 | 21.3776 || 512 | 1.95312 | 262144 | 134217728 
2.18341 | 209764 | 96071912 | 21.4009 || 513 | 1.94932 | 263169 | 135005697 
2.17865 | 210681 | 96702579 | 21.4243 || 514 | 1-94553 | 264196 | 135796744 


2.17391 | 211600 | 97336000 | 21.4476 || 515 | 1.94175 | 265225 | 136590875 
2.16920 | 212521 | 97972181 | 21.4709 || 516 | 1.93798 | 266256 | 137388096 
2.16450 | 213444 | 98611128 | 21.4942 || 517 | 1.93424 | 267289 | 138188413 
2.15983 | 214309 | 99252847 | 21.5174 || 518 | 1.93050 | 268324 | 138991832 
2.15517 | 215296 | 99897344 | 21-5407 |] 519 | 1.92678 | 269361 | 139793359 


2.15054 | 216225 | 100544625 | 21.5639 || 520 | 1.92308 | 270400 | 140608000 
2.14592 | 217156 | 101194696 | 21.5870 || 521 | 1.91939] 271441 | 141420761 
2.14133 | 218089 | 101847563 | 21.6102 || 522 | 1.91571 | 272484 | 142236648 
2.13675 | 219024 | 102503232 | 21.6333 || 523 | I-91205 | 273529 | 143055667 
2.13220 | 219961 | 103161709 | 21.6564 || 524 | 1.90840} 274576 | 143877824 


NN WN HN 
RN HK N 





NNNNN 
NwKNNN 


2.12766 | 220900 | 103823000 | 21.6795 || 525 | 1.90476 | 275625 | 144703125 
2.12314 | 221841 | 104487111 | 21.7025 || 526 | 1.90114 276676 | 145531576 
2.11564 | 222784 | 105154048 | 21.7256 || 527 1.89753 | 277729 | 146303183 
2.11416 | 223729 | 105823817 | 21.7486 || 528 | 1.89394 | 278784 | 147197952 
2.10970 | 224676 | 106496424 | 21.7715 || 529 | 1.89036] 279841 | 1480353859 


2.10526 107171875 | 21.7945 || 530 | 1.88679 | 280900 | 148877000 
2.10084 107850176 | 21.8174 || 531 | 1.88324 | 281961 | 149721291 
2.09644 108531333 | 21.8403 |} 532 | 1-87970 | 283024 | 150568768 
2.09205 109215352 | 21.8632 || 533 | 1.87617 | 284089 | 151419437 
2.08768 109902239 | 21.8861 || 534 | 1.87266] 285156 | 152273304 





NNH HN 
eonov~o 


Rw HN 


POW QNNVN 


2.08333 110592000 | 21.9089 || 535 | 1.86916 | 286225 | 153130375 | 23.1301 
2.07900 111284641 | 21.9317 ||| 536 | 1.86567 | 287296 | 153990656 | 23.1517 
2.07469 2324 | 111980168 | 21.9545 || 537 | 1.86220 | 288369 | 154854153 | 23-1733 
2.07039 112678587 : 538 | 1.85874 | 289444 | 155720872 | 23.1948 | 
2.00612 113379904 : 539 | 1.85529 | 290521 | 156590819 | 23.2164 || 





1.85185 | 291600 | 157464000 | 23.2379 |} 
1.84843 | 292681 | 158340421 | 23.2594 | 
1.84502 | 293764 | 159220088 | 23.2809 
2.04918 | 238144 | 116214272 1.84162 | 294849 | 160103007 | 23.3024 || 
2.04499 | 239121 | 116930169 1.83824 | 295936 | 160989184 | 23.3238 


2.04082 | 240100 | 117649000 1.83486 | 297025 | 161878625 | 23.3452 
2.03666 | 241081 | 118370771 1.83150 | 298116 | 162771336 | 23.3666 
2.03252 | 242064 | 119095488 1.82815 | 299209 | 163667323 | 23.3880 
2.02840 | 243049 | 119823157 : 1.82482 | 300304 | 164566592 | 23.4094 
2.02429 | 244036 | 120553784 1.82149 | 301401 | 165469149 | 23.4307 


1.81818 | 302500 | 166375000 | 23.4521 
1.81488 | 303601 | 167284151 | 23.4734 
1.81159 | 304704 | 168196608 | 23.4947 
1.80832 | 305809 | 169112377 | 23.5160 
1.80505 | 306916 | 170031464 | 23.5372 


1.80180 | 308025 | 170953875 | 23.5584 
1.79856 | 309136 | 171879616 | 23.5797 
1.79533 | 310249 | 172808693 | 23.6008 
1.79211 | 311364 | 173741112 | 23.6220 
1.78891 | 312481 | 174676879 | 23.6432 


2.06186 | 235225 | 114084125 
2.05761 | 236196 | 114791256 
2.05339 | 237169 | 115501303 





mw woNNN 
NN wh t 





2.02020 | 245025 | 121287375 
2.01613 | 246016 | 122023936 
2.01207 | 247009 | 122763473 
2.00803 | 248004 | 123505992 
2.00401 | 249001 | 124251499 


2,00000 | 250000 | 125000000 
1.99601 | 251001 | 125751501 
1.99203 | 252004 | 126506008 
1.98807 | 253009 | 127263527 
1.98413 | 254016 | 128024064 
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18 TABLE 6 (continued). 


VALUES OF RECIPROCALS, SQUARES, CUBES, AND SQUARE ROOTS 
OF NATURAL NUMBERS. 





1000.3 n? # | 1000.) n2 ns 


1.78571 | 313600 | 175616000 : 1.62602 | 378225 | 232608375 | 24.7992 
1.78253 | 314721 176558481 : 1.62338 379456 233744596 24.8193 
1.77930 | 315844 177 504328 ; 1.62075 | 380089 | 234885113 | 24.8395 
1.77620 | 310969 | 178453547 : 1.61812 | 381924 | 236029032 | 24.8596 
1.77305 | 318096 | 179406144 749 1.61551 | 383161 | 237176659 | 24.8797 


1.76991 | 319225 | 180362125 , 1.61290 | 384400 | 238328000 | 24.8998 
1.76678 | 320356 | 181321490 : 1.61031 | 385641 | 239483061 | 24.9199 
1.76367 | 321489 | 182284263 | 23. 1.60772 | 386884 | 240641848 | 24.9399 
1.76056 | 322624 | 183250432 8 1.60514 | 388129 | 241804367 | 24.9600 
1.75747 | 323761 | 184220009 8S 1.60256 | 389376 | 242970624 | 24.9800 





1.75439 | 324900 | 185193000 : 1.60000 | 390625 | 244140625 | 25.0000 
1.75131 | 320041 | 186169411 8 1.59744 | 391876 | 245314376 | 25.0200 
1.74825 | 327184 187 149248 : 1.59490 | 393129 | 246491883 | 25.0400 
1.74520 | 328329 | 188132517 | 23. 1.59236 | 394384 247073152 25.0599 
1.74216 | 329476 | 189119224 : 1.53983 | 395041 | 248555189 | 25.0799 


1.73913 | 330625 | 190109375 | 23-9792 |] 1.58730 | 396900 | 250047000 | 25.0998 
1.73611 | 331776 | 191102976 | 24.0000 1.58479 | 398161 | 251239591 | 25-1197 
1.73310 | 332929 | 192100033 | 24.0208 1.58228 | 399424 | 252435968 | 25.1396 
1.73010 | 334084 | 193100552 | 24.0416 || 1.57978 | 400689 | 253636137 | 25.1595 
1.72712 | 335241 | 194104539 | 24.0624 1.57729 | 401950 | 254840104 | 25.1794 


1.72414 | 336400 | 195112000 | 24.0832 1.57480 | 403225 | 256047875 | 25.1992 
1.72117 | 337561 | 196122941 | 24.1039 1.57233 404490 | 257259456 | 25.2190 
1.71821 | 338724 197137308 | 24.1247 1.56986 | 405769 | 258474853 | 25.2389 
1.71527 | 339889 | 198155287 | 24.1454 1.56740 | 407044 | 259694072 | 25.2587 
1.71233 | 341056 | 199176704 | 24.1661 1.56495 | 408321 | 260917119 | 25.2784 


1.70940 | 342225 | 200201625 | 24.1868 1.56250 | 409600 | 262144000 | 25.2982 
1.70648 | 343396 | 201230056 | 24.2074 1.56006 | 410881 | 263374721 | 25.3180 


1.70358 | 344509 | 202262003 | 24.2281 1.55763 | 412164 | 264609288 | 25.3377 
1.70008 | 345744 | 203297472 | 24-2487 |] 1.55521 | 413449 | 265847707 | 25.3574 
1.69779 | 346921 | 204336469 | 24.2693 1.55280 | 414736 | 267089984 | 25.3772 


1.69492 | 348100 | 205379000 | 24.2899 1.55039 | 416025 | 268336125 
1.69205 | 349281 | 200425071 | 24.3105 1.54799 | 417316 | 269586136 
1.68919 | 350464 | 207474088 | 24.3311 1.54560 | 418609 | 270840023 
1.68634 | 351649 | 208527857 | 24.3516 3 | 1.54321 | 419904 | 272097792 
1.68350 | 352836 | 209584584 | 24.3721 1.54083 | 421201 | 273359449 


1.68067 | 354025 | 210644875 | 24.3926 1.53846 | 422500 | 274625000 
1.67785 | 355210 | 211708736 | 24.4131 1.53610 | 423801 | 275894451 
1.67504 | 356409 | 212776173 | 24.4336 1.53374 | 425104 | 277167808 
1.67224 | 357604 | 213847192 | 24.4540 1.53139 | 426409 | 278445077 -5539 
1.66945 | 358801 | 214921799 | 24-4745 1.52905 | 427710 | 279726264 | 25.5734 


1.66667 | 360000 | 216000000 | 24.4949 1.52672 | 429025 | 281011375 | 25.5930 
1.66389 | 361201 | 217081801 | 24.5153 1.52439 | 430330 | 282300416 | 25.6125 
1.66113 | 362404 | 218167208 | 24.5357 1.52207 | 431649 | 283593393 | 25.6320 
1.65837 | 363609 | 219256227 | 24.5561 1.51976 | 432964 | 284890312 | 25.6515 
1.65503 | 364816 | 220348864 | 24.5764 1.51745 | 434281 | 286191179 | 25.6710 


1.65289 | 366025 1445125 | 24.5967 1.51515 | 435600 | 287496000 | 25.6905 
1.65017 | 367236 2545016 | 24.6171 1.51286 | 436921 | 288804781 | 25.7099 
1.64745 | 303449 24-6374 1.51057 | 438244 | 290117528 | 25.7204 
1.64474 | 369664 24-6577 1.50830 | 439569 | 291434247 | 25-7488 
1.64204 | 370881 24.6779 1.50602 | 440896 | 292754944 | 25.7682 


1.63934 | 372100 24.6982 1.50376 | 442225 | 294079625 
1.63666 | 373321 24.7184 1.50150 | 443556 | 295408296 
1.63399 | 374544 | 229220928 | 24.7386 7 | 1.49925 | 444559 | 296740963 
1.63132 | 375769 | 230346397 | 24.7588 1.49701 | 446224 | 298077632 
1.62806 | 376996 | 231475544 | 24.7790 1.49477 | 447561 | 299418309 


5.3969 
4165 
-4302 
4558 
“4755 


-4951 
5147 
5343 
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1.49254 
1.49031 
1.48810 
1.48588 
1.48368 


1.48148 
1.47929 
1.47710 
1.47493 
1.47275 


1.47059 
1.40843 
1.46628 
1.46413 
1.46199 


1.45985 
1.45773 
1.45560 
145349 
1.45138 


1.44928 
1.44718 
1.44509 
1.44300 
1.44092 


1.43885 
1.43078 
TAS 4/2 
1.43266 
1.43062 


1.42857 
1.42653 
1.42450 
1.42248 
1.42045 


1.41844 
1.41643 
1.41443 
1.41243 
1.41044 


1.40845 
1.40647 
1.40449 
1.40252 
1.40056 


1.39860 
1.39665 
1.39470 
1.39276 
1.39082 
1.38889 
1.38696 
1.38504 


1.38313 
1.38122 





497025 
498436 
499849 
501264 
502681 


504100 
505521 
506944 
508369 
509796 


511225 
512656 
514059 
515524 
510961 


518400 
519841 
521284 
522729 
524176 


SMITHSONIAN TABLES. 





OF NATURAL NUMBERS. 


300763000 
302111711 
303464448 
304821217 
306182024 


307 546875 
308915776 
310288733 
311665752 
313040839 


314432000 
315821241 
317214508 
318611987 
320013504 


321419125 
3228288 56 
324242703 
32506067 2 
327082769 


328509000 
329939371 
331373888 
332812557 
334255394 


3357092375 
337153536 
338608873 
340368 392 
341 532099 


343000000 
344472101 
345948408 
347428927 
34891 3664 


350402625 
351895816 
353393243 
354894912 
356400829 


357911000 
359425431 
360944128 
362467097 
363994344 


365525875 
367061696 
368601813 
370146232 
371694959 


373248000 
374805361 
376367048 
377933067 
379503424 


TABLE 6 (continued). 
VALUES OF RECIPROCALS, SQUARES, CUBES, AND SQUARE ROOTS 


26.7208 


26.7395 
26.7582 
26.7769 
26.7955 
26.8142 


26.8328 
26.8514 
26.8701 
26.8887 
26.9072 














1.3793! 
1.37741 
1.37552 
1.37303 
1.37174 
1.36986 
1.30799 
1.30612 
1.36426 
1.36240 


1.36054 
1.35870 
1.35085 
1.35501 
1.35318 


1.35135 
1.34953 
1.34771 
1.34590 
1-34409 
1.34228 
1.34048 
1.33869 
1.33690 
1.33511 


I-39095 
1.33156 
1.32979 
1.32802 
1.32626 


1.32450 
1.32275 
1.32100 
1.31926 
1.35752 


E32579 
1.31406 
1.31234 
1.31062 
1.30890 


1.30719 
1.30548 
1.30378 
1.30208 
1.30039 


29870 
29702 
-29534 
.29306 
.29199 
1.29032 
1.28866 
1.28700 


1.28535 
1.28370 





540225 
541696 
543169 
544644 
540121 


547600 
549081 
550564 
552049 
553530 


§55025 
550516 
558009 
559504 
501001 


562500 
564001 
505504 
567009 
568516 


§70025 
571530 
573049 
574564 
570081 


577600 
579121 
580644 
582169 
583696 


585225 
586756 
588289 
589824 
591361 


592900 
594441 
595984 
597529 
599076 


600625 
602176 
603729 
605284 
606841 








381078125 


382657176 
384240583 
385828352 
387420489 


389017000 
390617891 
392223168 
393832837 
395446904 


397065375 
398655256 
400315553 
401947272 
403593419 


405224000 
400869021 
4085138488 
410172407 
411530784 


413493625 
415160936 
416832723 
418508992 
420189749 


421875000 
4235047 51 
425259008 
420957777 
428601064 


43036887 5 
432081216 
433798093 
435519512 
437245479 


438976000 
440711081 
4424507 28 
444194947 
445943744 


447697125 
449455096 
451217663 
452984832 
4547 56609 


456533000 
458314011 
460099648 
461889917 
463084824 


465484375 
467288576 
469097 433 
470910952 
472729139 
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yz 


26.9258 
26.9444 
26.9629 
26.981 5 


27.0000 


27.0185 
27.0370 
27-0555 
27.0740 
27.0924 


27.1109 
27.1293 
27-1477 
27.1662 
27.1846 


27.2029 
27.2213 
27-2397 
27.2580 
27.2704 


27-2947 
27.3130 


RwKHN NHN 


NNN HN 








20 TABLE 6 (continued). 


VALUES OF RECIPROCALS, SQUARES, CUBES, AND SQUARE ROOTS 
OF NATURAL NUMBERS. 


n x8 n n8 V7 


697225 | 582182875 | 28.8964 
698896 | 584277056 | 28.9137 
700569 | 586376253 | 28.9310 
702244 | 588480472 | 28.9482 
703921 | 590589719 | 28.9655 


705600 | 592704000 | 28.9528 
707281 | 594823321 | 29.0000 
708964 | 596947688 | 209.0172 
710649 | 599077107 | 29.0345 
712330 | 601211584 | 29.0517 


608400 | 474552000 
609961 | 476379541 
611524 | 478211768 
613089 | 480048687 
614656 | 481890304 


616225 | 483736625 
617796 | 485557656 
619369 | 487443403 
620944 | 489303872 
622521 | 491169069 


624100 | 493039000 
625681 | 494913671 
627264 | 496793088 
628849 | 498677257 
630430 | 500566154 


632025 | 502450875 
633616 | 504358336 
635209 | 506261573 
636804 | 505169592 
638401 | 510082399 


Linen lentil en | 


et 
ait te auehi ema 


714025 | 603351125 | 29.0689 
715716 | 605495736 | 29.0861 
717409 | 607645423 | 29.1033 
719104 | 609800192 | 29.1204 
720801 | 611960049 | 29.1376 


tm 
aim, ete ates se 
[niin tienen lon! 
Bit oh Were: spare 


722500 | 614125000 | 29.1548 
724201 | 616295051 | 29.1719 
725904 | 618470208 | 29.1890 
727609 | 620650477 | 29.2062 
729316 | 622835864 | 29.2233 


ee 
Loin lenin En} 
ele See oi emare! 


731025 | 625026375 | 29.2404 
732730 | 627222016 | 29.2575 
734449 | 629422793 | 29.2746 
730164 631628712 29.2916 
737881 | 633839779 | 29.3087 


739600 | 636056000 | 29.3258 |. 
741321 | 638277381 | 29.3428 
743044 | 640503928 | 29.3508 
744769 | 642735647 | 29.3769 
746496 | 644972544 | 29.3939 


748225 | 647214625 } 29.4109 
749956. | 649461896 | 29.4279 
751689 | 651714363 | 29.4449 
753424 | 653972032 | 29.4618 
755101 | 656234909 | 29.4788 


756900 | 658503000 | 29.4958 
758641 | 660776311 | 29.5127 
760384 | 663054848 | 29.5206 
762129 | 665338617 | 29.5466 
763876 | 667627624 | 29.5635 


765625 | 669921875 | 29.5804 
767376 | 672221376 | 29.5973 
769129 | 674526133 | 29.6142 
770884 | 676836152 | 29.6311 
772641 | 679151439 | 29.6479 
774400 | 681472000 | 29.6648 
776161 | 683797841 | 29.6816 
777924 | 686128968 | 29.6985 


640000 | 512000000 
641601 | 513922401 
643204 | 515849608 
644809 | 517781627 
646416 | 519718464 | 28.3549 


648025 | 521660125 | 28.3725 
649636 | 523606616 | 28.3901 
651249 | 525557943 | 28.4077 
652864 | 527514112 | 28.4253 
654481 | 529475129 | 28.4429 


656100 | 531441000 | 28.4605 
| 657721 | 533411731 | 28.4781 
659344 | 535387328 | 25.4956 
660969 | 537367797 | 28.5132 
662596 | 539353144 | 28.5307 


664225 | 541343375 | 28.5482 
665856 | 543335496 | 25.5657 
667459 | 545338513 | 28.5832 
669124 | 547343432 | 28.6007 
670761 | 549353259 | 28.6182 


672400 | 551368000 | 28.6356 
674041 | 553387661 | 28.6531 
675684 | 555412248 | 28.6705 
677329 | 557441767 | 28.6880 
678976 | 559476224 | 28.7054 


680625 | 561515625 | 28.7228 
682276 | 563559976 | 28.7402 
683929 | 565609283 | 28.7576 2 8 
685584 | 567663552 | 28.7750 779689 | 688465387 | 29.7153 
687241 | 569722789 | 28.7924 781456 | 690807104 | 29.7321 


688900 | 571787000 | 28.8097 2 783225 | 693154125 | 29.7489 
690561 | 573856191 | 28.8271 : 784996 | 695506456 | 29.7658 
692224 | 575930368 | 28.8444 : 786769 | 697864103 | 29.7825 
693889 | 578009537 | 28.8617 -12613 | 788544 | 700227072 | 29.7993 
695556 | 580093704 | 28.8791 790321 | 702595369 | 29.8161 


SS = 
tte 


Cl on ln) 


I. 
I, 
I. 
I. 
I. 





allan Eilon Nile lan! 
b 

Tien iien ien | 

elneieetek4 76) 7 6 


a | 
Ce One Cee 
lenin in Mian | in len Eon in| 


ele iin Eien ian | 
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ee | 
an | 
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1000.1 


-12360 


12233 
-12108 
11982 
-11857 


<DLy732 
-11607 
11483 
-F 1359 
11235 


-ITIII 
-10988 
10865 


10742 
-10619 


1.10497 
1.10375 
1.10254 
1.10132 
1.10011 


1.09890 
1.09769 
1.09649 
1.09529 
1.09409 


1.09290 
1.09170 
1.09051 
1.08932 
1.08314 


1.08696 
1.08578 
1.08460 
1.08342 
1.08225 


1.08108 
1.07991 
1.07875 
1.07759 
1.07643 


1.07527 
1.07411 
1.07296 
1.07181 
1.07066 


1.06952 
1.06838 


1.06724 
1.06610 
1.06496 


1.06383 
1.06270 
1.06157 
1.06045 
1.05932 





n2 


792100 
793881 
795664 
797449 
799236 


801025 
802816 
804609 
806404 
808201 


810000 
811801 
813604 
815409 
817216 


819025 
820836 
822649 
824464 
826281 


828100 
829921 
831744 
833569 
835396 


837225 
839056 
840889 
842724 
844561 


846400 
848241 
850084 
851929 
853776 


855625 
857476 
859329 
861184 
863041 


864900 
866761 
868624 
870489 
872356 


874225 
876096 
877969 
879844 
881721 


88 3600 
885481 
887 364 
889249 
891136 
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OF NATURAL NUMBERS. 


n> 


704969000 
707347971 
7097 32288 
712121957 
714516954 


716917375 
719323130 
721734273 
724150792 
726572099 


729000000 
731432701 
733870808 
730314327 
738763264 


741217625 
743677416 
746142643 
74801 3312 
751089429 


753571000 
7 560058031 
758550528 
761048497 
763551944 


76606087 5 
76857 5296 
771095213 
77 3020632 
770151559 


778688000 
781229961 
783777448 
786330467 
788889024 


791453125 
794022776 
796597983 
7991787 52 
8017650389 


804357000 
806954491 


809557 568 
812166237 


814780504 


817400375 
820025856 
822656953 
825293672 
827936019 


830584000 
833237621 
areeee 
838561807 
841232384 


TABLE 6 (continued). 
VALUES OF RECIPROGALS, SQUARES, CUBES, AND SQUARE ROOTS 


\2 


29.8329 


29.8496 | 


29.8664 
29.8831 
29.8998 
29.9166 
29-9333 
29.9 500 
29.9666 
29.9833 


30.0000 
30.0167 
30:0333 
30.0500 
30.0666 


30.0832 
30.0998 
30.1164 
30.1330 
30.1496 


30.1662 
30.1828 
39-1993 
30.2159 
30.2324 


30.2490 
30.2655 
30.2820 
30.2985 
30.3150 


30-3315 
30.3480 
30-3645 
30.3809 
30-3974 


30.4138 
30.4302 
30-4467 
30.4631 
39-4795 


30-4959 
30.5123 
30.5287 
30-5450 
30.5614 


30-5778 
30. 504 I 
30.610 

30.6268 
30.6431 


30-6594 
30.6757 
30.6920 
30-7083 
30.7246 














1000.4 


1.05820 
1.05708 
1.05997 
1.05455 
1053/4 


1.05263 
1.05152 
1.05042 
1.04932 
1.04822 


1.04712 
1.04603 
1.04493 
1.04384 
1.0427 5 


1.04167 
1.04058 
1.03950 
1.03842 
£03794 


1.03627 
1.03520 
1.03413 
1.03306 
1.03199 


1.03093 
1.02987 
1.02881 
1.02775 
1.02669 


1.02564 
1.02459 
1.02354 
1.02249 
1.02145 


1.02041 
1.01937 
1.01833 
1.01729 
1.01626 


1.01523 
1.01420 
1.01317 
I.01215 
I.O1I12 


I.OIOIO 
1.00908 
1.00806 
1.00705 
1.00604 


1.00503 
1.00402 
1.00301 
1.00200 
1.00100 





n2 


893025 
894916 
896809 
898704 
goo601 


902500 
904401 
906304 
908209 
gio116 


912025 
913936 
915849 
917764 
gIgOS1 
921600 
923521 
925444 
927369 
929296 


931225 
933156 
935059 
937024 
938961 


940900 
942841 
944784 
946729 
948676 


950625 
952576 
954529 
956484 
958441 


960400 
962361 
964324 
966289 
968256 


970225 
972196 
974169 
976144 
978121 


980100 
982081 
984064 
986049 
988036 


990025 
992016 
994009 
996004 
g9800r 








ne 


843908625 


846590536 
849278123 
851971392 
854670349 


85737 5000 
860085351 
862801 408 
865523177 
865250664 


87098387 5 
873722816 
876467493 
879217912 
881974079 


8847 36000 
887503681 
890277128 
893056347 
895841344 


898632125 
901428696 
904231063 
907939232 
909853209 
91267 3000 
QI 5498611 
918330048 
921167317 
924010424 


926859375 
929714176 
932574833 
935441352 
939313739 


941192000 
944076141 
946966168 
949862087 
952763904 


955671625 
958585256 
961 504803 
964430272 
967 361669 


970299000 
973242271 
976191488 
979146657 
982107754 


98507487 5 
988047936 
991026973 
994011992 
997002999 
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V2 


39-7499 
30-757! 
39-77 34 
30-7896 
30.8058 


30.8221 
30.8383 
30-5545 
30.8707 
30.8869 


30.9031 
30.9192 
39-9354 
30.9516 
30-9677 


30-9839 
31.0000 
31.0161 
31.0322 
31.0483 


31.0644 
31.0805 
31.0966 
31.1127 

1288 


-1448 
1609 
1769 
-1929 
2090 


-2250 
-2410 
.2570 
.2730 

31.2890 


31.3050 
31.3209 
31.3369 
31.3528 
31.3088 


31.3847 
31-4006 
31.4166 
31-4325 
31.4484 


31.4643 
31.4502 
31.4960 
31.5119 
31.5278 


31.5436 
31.5505 
31.5753 
31.5911 
31.6070 


22 TABLE 7. 
LOGARITHMS. 
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TABLE 7 (continued). 23 
LOGARITHMS. 
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TABLE 8. 
LOGARITHMS. 
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TABLE 8 (continued). 25 
LOGARITHMS. 
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26 TABLE 9. 
ANTILOGARITHMS. 
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TABLE 9 (continued). 
ANTILOGARITHMS. 
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28 TABLE 10. 
ANTILOGARITHMS. 
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TABLE 10 (continued), 29 
ANTILOGARITHMS. 
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30 TABLE 11. 


CIRCULAR (TRIGONOMETRIC) FUNCTIONS. 
(Taken from B. O. Peirce’s ‘‘ Short Table of Integrals,” Ginn & Co.) 


COSINES. TANGENTS. | COTANGENTS. 


Log. Nat. Log. Nat. Log. 








«0000 eo 0 ioe) 

-0000 | .0029 7.4637 | 343-77 2.5303 
-0000 | .0058 =.7648 | 171.89 2352 
.0000 | .0087 .9409 | 114.59 00591 
.0000 | .o116 8.0658 | 85.940 1.9342 
:0000 | .0145 .1627| 68.750 .8373 


9-9999 | 0175 8.2419 | 57.290 1.7581 
9999 | .0204 .3059| 49.104 «6011 
+9999 | 0233-3669 | 42.964 —.6331 
9999 | 0262 .418r | 38.188 5819 
9998 | 0291 .4638 | 34.368  .5362 
+9998 | 0320 .5053 | 31-242 4947 

9-9997 | 0349 8.5431 | 28.636 1.4569 
9997 | 0378 .5779 | 26.432 .4221 ; 
-9996 | .0407. .O10L | 24.542 .3899 } 

0436 : 9996 | 0437. .6401 | 22.904 3599 

0465. : 9995 | 0406 .6682] 21.470 .3318 : 





0494 : 9995 | 0495 .6945] 20.206 .3055 | 
0523 : 9-9994 | 0524 8.7194 | 19.081 1.2806 | | 
0552 : ‘9993 | 0553-7429 18.075 +2571 : | 
Ossi -9993 | 0582 .7652| 17.169 .2348 | 
-OO10) : 9992 | .0012 .7865] 16.350 .2135 
0640 .805 : .999I | .0641 .8067} 15.605 .1933 
.0669 : 9990 | .0670 8261} 14.924 .1739| 


.0698 7 9.9989 | .0699 8.8446 | 14.301 1.1554 
(O72 7a : .9989 | 0729 .8624| 13.727 .1376 
07/50. 9971 .9988 | .0758 .8795} 13-197 .1205 
.0785 .9969 ~=.9987 | .0787.  .8960| 12.706 «i040 
0814 9967. .9986| .0816 =.g1t8 | 12.251 .0882 
0843 .9964 .9985 | .0846 .9272] 11.826 .0728 


0872 .9962 9.9983 | .0875 8.9420] I1.430 1.0580] 
ogok 9959 .9982 | .0904 9563} 11.059  .0437 | 
0929.) 9957-9981 | 0934 9701 | 10.712 .0299 
-09 58 9954  .9980 | .0963  .9836] 10.38 Seo 64 
0957 9951 .9979 | .0992 ~=.9966 10.0738 .0034 
-1016 9948  .9977 | .1022 9.0093 9.7882 0.9907 | 


1045 9945 9.9976 -IOSI_ 9.0216 9.5144 0.9784 | 
1074 9942 .9975| -1080 .0336 9.2553 -9064 | 
1103 9939 -9973|-IIIO .0453 9.0098 .9547 | 
+1132 9936 9972 | 1139 .0567 | 8.7769 .9433 
-LI6I .0648 | .9932 .9971 | .1169 0678 8.5555  -9322 
-1190 9929 .9969 | .1198 .0786 8.3450 9214 
1219 9925 9.9968 | .1228 9.0891 8.1443 0.9109 
1248 9922 .9966 | .1257 .0995 7.9530 -QOOo5 
1270) 9: 9918 .9964 | .1287 .1096 7:7704 .8904 
JUGOGh ne 9914 .9963 | .1317 .1194 7.5958  .8806 
1334 . QOII .QQ6I | .1346 «1291 7.4287 -8709 
sLQORia ct 9907 .9959 | .1376 «1385 7.2087 .8615 
-1392 -9903 9.9958 | .1405 9.1478 | 7.1154 0.8522 
T1421 1525] .9899 .9956 | 1435-1569 | 6.9682 8431 
-1449) | 9894 .9954 | .1465 .1658 6.8269 .8342 
1478, 9890 9952 | 1495-1745 | 6.6912 8255 
.1§07  .1781 | .9886 .9950| .1524 «1831 6.5606 .8169 
=“b530)) oe .988r .9948 | 1554 «1915 6.4348 8085 


1564 .9877 9.9946 | .1584 9.1997 6.3138 0.8003 
Nat. Log. Nat. Log. Nat. Log. | Nat. Log. 


s COTAN- TANGENTS. 
COSINES. SINES. Gunns 
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0.1571 
0.1600 
0.1629 
0.1658 
0.1687 
0.1716 


0.1745 
0.1774 
0.1804 
0.1833 
0.1862 
0.1891 
0.1920 
0.1949 
0.1978 
0.2007 
0.2036 
0.2005 


0.2094 
0.2123 
0.2153 
0.2182 
0.2211 
0.2240 


0.2269 
0.2298 
0.2327 
0.2350 
0.2385 
0.2414 
0.2443 
0.2473 
0.2502 
0.2531 
0.2500 
0.2589 
0.2618 
0.2647 
0.2676 
0.2705 
0.2734 
0.2763 
0.2793 
0.2822 
0.2851 
0.2880 
0.2909 
0.2938 
0.2967 
0.2996 
0.3025 
0.3054 
0.3083 
0.3113 
0.3142 





13°00’ 
10 
20 
30 
40 
50 
14°00’ 
10 
20 
30 
40 
50 
15°00’ 
10 
20 
30 
40 
50 
16°00 
10 


18°00’ 








Nat. 


1564 
1593 
1622 
-1650 
1679 
1708 


1736 
1765 
+1794 
.1822 
1851 
-1850 
1908 
1937 
-1965 
1994 
.2022 
2051 
2079 
e21 

.2130 
.2164 
2193 
.2221 
2250 
2278 
.2306 
2334 
.2303 
2391 
2419 
-2447 
.2476 
2504 
.2532 
2500 
.2588 
.2616 
2044 
.2672 
.2700 
2728 


-2756 
2784 
2812 
.2840 
.2868 
2896 


-2024 
.2952 
-2979 
-3007 
“3035 
-3062 


-3090 


COSINES. 
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TABLE 11 (continued). 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS. 


COSINES. 


Nat. Log. 


TANGENTS. 


Nat. Log. 


Nat. 








‘9877 9.9946 
9872 .9044 
9868  .9942 
9863  .9940 
9858 .9938 
9853-9936 
:9848 9.9934 
9843 .9931 
9838 .9929 
9833-9927 
9827 .9924 
9822 .9922 
9816 9.9919 
9811  .9917 
-9805  .9914 
9799-9912 
9793-9909 
‘9787 .9907 
9781 9.9904 
9775-9901 
9769 — .9899 
9763 .9896 
9757-9893 
9750  .9890 
9744 9.9887 
9737-9884 
9730 =.9881 
9724 .9878 
‘9717 9875 
9710 .9872 


9.9869 
9866 
-9863 
9859 
9856 
9853 

9.9849 
9846 
9843 
9839 
98 36 
9832 

9.9828 
9825 
9821 
.9817 
9814 
9810 

9.9806 
9802 
9798 
9794 
9790 
9786 


9.9782 


SINES. 





-1584 9.1997 
-1614 .2078 
1644 .2158 
-1673 .2236 
-1703 -2313 
1733 «2389 
1763 9.2463 
1793-2530 
.1823  .2609 
.1853 .2680 
-1883 .2750 
-IQi4 2819 
-1944 9.2887 
1974 = 2953 
-2004.  .3020 
2035-3085 
2005 = .3149 
2095 .3212 
2126 9.3275 
2156 © .3336 
2186. .3307 
2217 «3458 
2247 = 3517 
2278 = .3576 
+2309 9.3634 
2339 3691 
12370 3748 
-2401 3804 
2432 .3859 


“3914 
9.3968 
4021 
407 4 
4127 
4178 
4230 
9.4281 
-4331 
4381 
4430 
-4479 
°4527 
9-4575 
4622 
-4669 
-4716 
.4762 
.4808 
9.4853 
4898 
4943 
-4987 
5031 
5075 


3249 9.5118 


Nat. 


6.3138 0.8003 
6.1970 .7922 
6.0844 .7842 
59758 7764 
5.8708 .7687 
5-7694 7611 
5-6713 0.7537 
5.5764  .7464 
5.4845  .7301 


5.3093 +7250 
5.2257 .7I18I 


5.0658 .7047 
4.9894  .6980 
4.9152 .6915 
4.8430 .6851 
4.7729  .6788 
4.7046 0.6725 
4.6382  .6664 
4.5730  .6603 
4.5107 .6542 
4.4494 .6483 
4.3897 6424 
4.3315 0.6366 
42747  .6309 


4.1653 .6196 
4.1126 .6141 


4.0108 0.6032 
39617-5979 
3.9136 .5926 


3.8208 5822 
3-7760 .5770 


3.5656 5521 
3-5261  .5473 


3-4495 +5378 
3-4124 .5331 


3.3402 .5238 
3.3052 .5192 
3-2709 0.5147 
3.2371 5102 
3.2041  .5057 
3.1716 .5013 
31397 .4969 
3.1084  .4925 


Nat. Log. 








TANGENTS 


COTANGENTS. 


53955 °7320 | 


5-1446 0.7113 | 


4.2193 .6252 | 


4.0611  .6086 | 


38667 5873 | 





3:7321 0.5719 | 
3.6891 5669 | 
3.6470 5619 | 
3:6059  .5570 


3-4874 0.5425 || 


3-3759 — -5284 | 





3.0777 0.4882 
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TABLE 11 (continued). 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS.. 


COSINES. 


TANGENTS. 





Nat. 


Nat. Log. 


COTANGENTS. 


Nat. Log. 








.3692 
23719 
-3746 
:3773 
-3800 
3827 
-3854 
3881 
+3907 
73934 
3901 
-3987 
4014 
4041 
.4067 
-4094 
.4120 
4147 
4173-6205 
-4200 .6232 


4226 9.6259 
4253 .6286 
4279 = .6313 
.4305  .6340 
433 .6366 
4358 .6392 


-4384 9.6418 
4410 .6444 
-4436 6470 
4462 6495 
.4488  .6521 
-4514 .6546 


6177 








Nat. Log. 


COSINES. 


SMITHSONIAN TABLES. 


9502 


9474 
9465 .9761 
9455 9-9757 
9446 — 
-9436 © .9748 
9426 
‘9417 
-9407 
93979-9730 
9387 
9377 
9367 
-9350 
9346 


9336 9.9702 
‘9325 
9305 
9304 
9293 
9283 
9272 9.9672 
9261 .9667 
.9250 
:9239 
.9228 
9216 


9205 9.9640 
9194 
9182 
Q17I = .g624 
9159 
9147 
9135 9.9607 
.Q124 
.Q1I2 
.9100 
.go88 
9075 


9063 9.9573 
Q05l .9567 
9038 .Q561 
.9026 
9013 
QOOT § .9543 
.8988 9.9537 


8975 
.8962 


-8949 
8936 


8923 


-4540 9.6570 | 8910 9.9499 





Q51I 9.9782 
:9778 
9774 
97709 
9765 


9492 
9483 


-97 52 


9743 
9739 
“97 34 


9725 
.Q721 
9716 
O71 
9706 


-9697 
.9692 
.9687 
.9682 
9677 


061 
.9056 
9051 
9646 


9635 
.9629 


9618 
9613 


-9602 
9596 
9590 
9584 
9579 


9555 
9549 


ob 3e 
9524 
9518 
.Q512 
9505 


Nat. Log. 


SINES. 


3249 9.5118 
3281 ©. 5161 
3314 
-3346 
13378 «5287 
-341I .5329 
34439-5379 
-3476 
3508 
3541 -5491 
3574 
-3007 .5571 
3640 9.5611 
3073 
3706 
3739-5727 
+3772 
3805 5804 
-3839 9.5842 
3872 
.3906 
-3939 
3973 
.4006 
-4040 9.6064 
-4074 
.4108 
.4142 
4176 
.4210 
-4245 9.6279 
4279 
4314 
-4348 
-4383 
4417 6452 
4452 9.6486 
-4487 
4522 
4557 6587 
4592 
.4628 
.4663 9.6687 
-4699 
4734 
-4770 
.4806 
4841  .6850 
.4877 9.6882 
4913 
.4950 
.4986 
.5022 .7009 
+5059 
+5095 9.7072 


5203 
5245 


-5411 
“5451 


*5 900 


5050 
5089 


-5766 


-5879 
-5917 
5954 
-5991 
.6028 


-6100 
-6136 
.6172 
.6208 
6243 


6314 
-6348 
6383 
.6417 


6520 
6553 


.6620 
6654 


.6720 
.67 52 
6785 
.6817 


.6914 
.6946 
6977 


7040 


30777 0.4882 
3-047 -4839 
SONS 2 ©4797. 
2.9887 .4755 
2.9600 .4713 
2.9319 4671 
2.9042 0.4630 
2.8770 .4589 
2.8502 .4549 
2.8239  .4509 
2.7980 .4469 
2.7725 4429 
2.7475 0.4389 
2.7228 4350 
2.6985 .4311 
2.6746 .4273 
2.6511 .4234 
2.6279 .4196 
2.6051 0.4158 
2.5826 .4121 
2.5605 4083 
2.5380  .4046 
2.5172  .4009 
2.4960 .3972 


2.4751 0.3936 
ZASAS '-g9c0 
2.4342 .3864 
2.4142 .3828 
23945 +3792 
2.3759 =3757 
23559. 0:37.21 
2.3309 .3686 
2.3183 +3052 
2.2998  .3617 
2.2817 3583 
2.2637 354 
2.2460 0.3514 
2.2286  .3480 
2.2113 .3447 
2-1943 3413 
2.1775  -3380 
2.1609 .3346 
2.1445 0.3313 
2.1283 .3280 
2.1123 .3248 
2.0965 .3215 
2.0809 .3183 
2.0655 .3150 
2.0503 0.3118 
2.0353 +3086 
2.0204 .3054 
2.0057 .3023 
1.9912 .2991 
1.9768 .2960 


1.9626 0.2928 











Nat. Log. 


COTAN- 
GENTS. 





Nat. Log. 


TANGENTS. 


_ 
. 
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TABLE 11 (continued). 33 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS. 


COSINES. TANGENTS. |COTANGENTS. 
Nat. ° Nat. Log. Nat. Log. 


0.4712 4540 9. 8910 9.9499 | . 9.7072 | 1.9626 0.2928 
0.4741 4506. 8397 9492 | 5132 .7103| 1.9486  .2897 
0.4771 2 4592 8884 .9486 |. -7134 | 1.9347 .2866 
0.4800 4017, : 8870  .9479 | .52 7165 | 1.9210 2835 
0.4829 4643 =. 8857 -9473 | -52 -7196 | 1.9074 «2804 
0.4858 .4669 .6692 | .8843 .9466 | .52 7226 | 1.8940 .2774 


0.4887 | 2 4695 9. 8829 9.9459 | - 9.7257 | 1.8807 0.2743 
0.4916 “4720; | 8816  .9453 | -53 7287 | 1.8676 .2713 
0.4945 -4746 .6763 | 8802 9446 .5392  -7317 | 1.8546 .2683 
0.4974 AT72 8788  .9439 | -543 7348 | 1.8418  .2652 
0.5003 4797. —. 8774 9432 | - -7378 | 1.8291 .2622 
0.5032 4823, . 8760  .9425]|. -7408 | 1.8165 .2592 
0.5061 ’ | .4848 9.6856 | .8746 9.9418 | . 9.7438 | 1.8040 0.2562 
0.5091 4874. 8732 9411 | 5581 = .7467 | 1.7917 .2533 
0.5120 .4899 . 8718  .9404 | .5619 .7497 | 1.7796 .2503 
0.5149 4924 - 8704 .9397 | 5058-7526 1.7675 .2474 
0.5178 -4950 . 8689 -9390 5696 .7556/ 1.7556 .2444 
0.5207 ‘4975 8675 9383 | -5735  -7585| 1-7437 -2415 
0.5236 -5000 9. -8660 99375 5774 9.7614 | 1.7321 0.2386 
0.5265 ~5025 .7012 | 8646 .9368/ .5812 .7644 | 1.7205 .2356 
0.5294 -5050 . 8631 9361 | 5851 .7673,| 1.7090 .2327 
0.5323 5075, : 8616 .9353 | -5890 .7701 | 1.6977. .2299 
0.5352 .5100 . 8601 .9340 | .5930—-.7730 | 1.6864 2270 
0.5351 =5125, 8587 9338 | 5909-7759 | 1.6753 .2241 
0.5411 PAG SONLQ: 8572 9.9331 | 6009 9.7788 | 1.6643 0.2212 
0.5440 aS) 8557-9323 | 6048 .7816| 1.6534 2184 
0.5469 15200) "ie 8542 .9315 | 6088 .7845 | 1.6426 .2155 
0.5498 IG2215, | us 8526 .9308 | .6128 = .7873,| 1.6319 = .2127 
0.5527 45250. 851  .9300| .6168 .7902 | 1.6212 .2098 
0.5550 S275; 8496 .9292 | .6208 .7930| 1.6107 .2070 


0.5585 200! | 52909 9. 8480 9.9284 | .6249 9.7958 | 1.6003 0.2042 
0.5614 35324) \s 8465 .9276| .6289 .7986| 1.5900 .2014 
0.5643 5348 = 8450 .9268 | .6330 8014] 1.5798  .1986 
0.5672 SOV Un: 8434  .9260 | .6371 .8042] 1.5697 .1958 
0.5701 s5g00 8418  .9252| .6412 .8070| 1.5597. .1930 
0.5730 +5422 8403 9244 | 6453 8097 | 1.5497 .1903 


0.5760 -5446 9. 8387 9.9236 | .6494 9.8125 | 1.5399 0.1875 
A! 0.5789 o | .5471 .7380] .8371 .9228 | .6536 .8153| 1.5301 .1847 
0.5818 s5495)) < 8355 -9219 | 6577 .8180 | 1.5204 .1820 
0.5847 —5510) 2 8339 .g211 | 6619 .8208| 1.5108 .1792 
0.5876 5544 = 8323. -9203| .6661 .82 1.5013 .1765 
0.5905 5503 8307. .9194 | .6703__—«.82 1.4919  .1737 


0.5934 5592 9. 8290 9.9186 | .6745 9.82 1.4826 0.17 10 
0.5963 [OIG : 102741) .Q077 1.6787) |. 1.4733 -1683 
0.5992 .5640 . 8258 .9169 | .6830 83 1.4641 .1656 
0.6021 .5664 . .S24E),  .Q1G0;| “6873 . 1.4550 .1629 
0.6050 5688. | 8225. .Q151 | .6916 . 1.4400 1602 
0.6080 ag yi2 ie 8208. .9142 | .6959 .8425 | 1.4370 .1575 


0.6109 5736 9. 8192 9.9134 | .7002 9.8452 | 1.4281 0.1548 
0.6138 57,00 mee 8175 9125 | .7046 .8479 | 1.4193 -1521 
0.6167 5793: 8158 .9116|.7089 1.4106 .1494 
0.6196 35007, « OLAT,  .O1O7,-7133° 1.4019 .1467 
0.6225 asoa0) w 8124 .9098|.7177_ . 1.3934 +1441 |: 
0.6254 5854. 8107 .9089| .7221 =.8586 | 1.3848 «1414 


0.6283 | 36°00’ | .5878 9. 9.9080 | .7265 9.8613 | 1.3764 0.1387 























Nat. ; Nat. Log. Nat. Log. Nat. 





COSINES. Cone TANGENTS. 








SMITHSONIAN TABLES. 
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TABLE 11 (continued). 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS. 


COSINES. 


Nat. Log. 


TANGENTS. | COTANGENTS. 


Nat. Log. Nat. Log. 





0.6283 ed 
0.6312 
0.6341 
0.6370 
0.6400 
0.6429 


0.6458 
0.6487 
0.6516 
0.6545 


0.6574 
0.6603 


0.6632 
0.6661 
0.6690 
0.6720 
0.6749 
0.6778 
0.6807 | 39°00’ 
0.6836 10 
0.6865 
0.6894 
0.6923 
0.6952 
0.6981 
0.7010 
0.7039 
0.7069 
0.7098 
0.7127 
0.7156 
0.7185 
0.7214 
0.7243 
0.7272 
0.7301 


0.7 330 
9.7359 
0.7389 
0.7418 
0.7447 
0.7476 


0.7505 
0.7534 
0.7563 
0-7 592 
0.7621 
0.7650 


0.7679 
0.7709 
0.7738 
0.7767 
| 0.7796 
0.7825 


8482 
9.8495 


.8090 
8073 
8056 
8039 
8021 
8004 


7986 
-7969 
7951 


9.9080 
+9070 
.go6I 
9052 
-9042 
9033 

9.9023 
-QOl4 
+9004 
-8995 
8985 
8975 

9.8965 
8955 
8945 
8935 
8925 


9.8641 
8629 
8618 
8606 


8504 
8582 


9.8569 
8557 
8545 
8532 
8520 
8507 


9.8495 


0.1387 
-1361 
+1334 
.1308 
1282 
1255 

0.1229 
-1203 
-I1176 
-II50 
1124 


-1098 


0.1072 
-1046 
1020 
0994 
.0968 
0942 

0.0916 
.0890 
0865, 
0839 
0813 
.0788 


0.0762 
.0736 
.O711 
.068 5 
0659 
0634 

0.0608 
0583 
0557 
00532 
.0506 
.0481 


0.0456 
0430 
0405 
0379 
0354 
0329 

0.0303 
.0278 
0253 
.0228 
.0202 
.0177 

0.01 52 
.0126 
-OIOI 
-0076 
0051 
0025 


0.0000 


9.8613 
8639 
.8666 
8692 
8718 
8745 

9.8771 
8797 
8824 
.88 50 
8876 
-8902 


1.3764 
1.3680 
1.3597 
1.3514 
1.3432 
1.3351 
1.3270 
1.3190 
1.3111 
1.3032 
1.2954 
1.2876 


9.8928 | 1.2799 
8954 | 1.2723 
.8980 | 1.2647 
-9006 | 1.2572 
9032 | 1-2407 
9058 | 1.2423 

9.9084 | 1.2349 
-QI10| 1.2276 
9135 | 1.2203 
-QIGI | 1.2131 
9187 | 1.2059 
9212 | 1.1988 


9.9238 | 1.1918 
.9264 | 1.1847 
-9289 | 1.1778 
9315] 1.1708 
9341 | 1.1640 
9306 | 1.1571 


9.9392 | 1.1504 
9417 
9443 
.9465 
9494 | 
9519 

9-9544 
9579 
9595 
.9621 
-9646 
-9671 


9.9697 
97 22 
-9747 
9772 
.9798 
9823 

9.9848 
-9874 
.9899 
9924 
9949 
9975 

0.0000 


7205 
7310 
7395 
-7400 
7445 
7499 


7536 
7591 
-7627 
-7673 
7720 
7766 
7813 
-7860 
7907 


-7954 
.8002 


8050 


8098 
8146 
8195 
8243 
8292 
8342 


8391 
8441 
8491 
8541 
8591 
.8642 


8693 
8744 
8796 
.8847 
8899 
8952 
9004 
9057 
-QI1O 
9163 
.Q217 
9271 
9325 
9380 
9435 
9490 


9545 
.Q601 


9657 
9713 
.9770 
.9827 
.98384 
-9942 


Pm tated ted 
soe sighs heehee apecarmerei eles Oo) ats te . 





0.7854 | 45°00’ 


Log. 


COSINES. 


SMITHSONIAN TABLES. 





SINES. 





Nat. Log. 





COTAN- 
GENTS. 











TABLE 12. 35 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS.* 


SINES. COSINES. TANGENTS. COTANGENTS. 


Nat. Log. Nat. ; Nat. Log. - Log. 


RADIANS. 
DEGREES. 


0.00000 — 1.00000 0. —« —« : 0 
.01000 = 7.99999 | 0.99995 9. 0.01000 8.00001 : 1.99999 
.02000 8.30100 | .99980_ -02000_—.30109 : -69891 
03000 = .47706 | .99955 0300I = .47725 32 -52275 
03999  -60194 .99920_ . -04002 .6022 .98 -39771 


0.04998 8.69879 | 0.99875 9. 0.05004 8.69933 | 19. 1.30067 
05996 = -77789 | -99820—.9992 .06007. —.77867 : .22133 
.00994 ~=—--84474 09755 A O7OIL = .8 4581 eZ -15419 
.0799I_ .90263 | .gg680_—Cli«tx. .08017 — .90402 47 09598 
08988 95366 | .99595 — -99824 | .09024 = -95542 | II. -04458 


0.09983 8.99928 | 0.99500 9. 0.10033 9.00145 7 0.99855 
10978 9.04052 | .99396 -IIO45 = .04315 : 95085 
LIQ7I .07814 | .gg28r_ 12058  .08127 : 91873 
aF2003") 11272) <G9n501 5 -13074 ~=.11640 : -88 360 
13954 -14471 .ggo22. -14092 ~—-.1 4898 : 85102 


0.14944 9.17446 | 0.98877 O.I5II4 9.17937 2 0.82063 
15932  .20227 | .98723 -16138 = .20785 : 79215 
16918 = .22836 | .98558 Sis 17166 = .23466 s -76534 
17903 = .25292 | .98384 .99293]| -18197  .26000 : -74000 
.18886  .27614 | .98200 = .gg2 -19232 .28402 ; -71598 








.19867 9.29813 | 0.98007 9.99126 | 0.20271 9.30688 : 0.69312 
.20846 .31902} .97803 .. -21314  .32867 .69 .67133 
2182 33891 | .97590 ~—-.08 -22362 = .34951 : -65049 
.227 -35789 | -97367 23414 36948 : 63052 
-23770  .37603 | .97134 -24472 38866 : 61134 


0.24740 9.39341 | 0.96891 9.98628 | 0.25534 9.40712 z 0.59288 
-25708  .41007 | .96639 =~. -20602 = .42491 : -57509 
-26673  .42607 | .96377 -27676 = .44210 i “55790 
-27630 .44147 | .Q6106 982 28755  -45872 3 54128 
28595 .45629 | .95824 -29841 .47482 ; 52518 


0.29552 9.47059 | 9.95534 9. 0.30934 9.49043 | 3. 0.50957 
-30506 48438 | -95233 — -97879 | 32033-50559 | 3-12 -49441 
-31457  -49771 | 94924 -33139 © -52034 -47906 
-32404 .51060}] .94604 . -34252  -53469 : -46531 
-33349 — -§2308 | -94275 —-974- -35374 —--54868 | 2.82 -45132 


0.34290 9.53516 | 0.93937 9.97284 | 0.36503 9.56233 | 2. 0.43767 
-35227 --54688 | .93590 -37640 — .57505 | 2. 42435 
eJOIOZ,  -55S25e|) -93233, 38786 = .58368 ; 41132 
.37092 = «50928 | 1.92866 yx. 399041 601 42 : 39858 
-38019 .58000}] .g2491_ . 41105 .61390] 2.432 38610 


0.38942 9.59042 | 0.92106 9.96429 | 0.42279 9.62613 ; 0.37387 
-39861 .60055 | .g1712 + .962 43463 .63812 : 36188 
40776 .61041 91309. -44657 .64989 : 35011 
.41687 .62000 | .90897_ 45862 .66145 18 3385 A 
425904 62035] .90475 . .47078 = .67282 , 3271 


0.43497 9.63845 | 0.90045 9. 0.48306 9.68400 2 0.31600 
-44395  -64733 | -89605_ 49545  -69500 | 2. +30500 
45289 65599 | 89157. -50797 «70583, | I. -20417 
46178  .66443 | .88699 . 2) || «52000 7105. : 28349 
A7003, .07268) || .88233, 53339 =--72704 : -27296 





0.47943 9.68072 | 0.87758 9.94329 | 0.54630 9.73743 : 0.26257 








SMITHSONIAN TABLES. 
* Arranged and computed by C. E. Van Orstrand. 


36 TABLE 1 2 (continued). 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS. 


COSINES. TANGENTS. COTANGENTS. 


Nat. Log. Nat. Log. Nat. Log. Nat. Log. 


0.47943 9.68072 | 0.87758 9.94329 | 0.54630 9.73743 | 1.8305 0.26257 
48318 .638858 | .87274 — .94089 | .55936 = .74709 | .7878 25231 
49688  .69625 | .86782 .93843| .57256 .75782 | .7465 24218 
50553 ~—--70375 | + .86281 .93591 | «58592 ~=-.76784 -7067 23216 
“51414 71108 | 85771 ~—.93334. | -59943 77774. | -6683 —-.22226 


0.52269 9.71824 | 0.85252 9.93071 | 0.68311 9.78754 | 1.6310 21246 
“53119 ~=.72525 | .84726 .g2801 | .62695 .79723 | -5950 -20277 
-53963 = -73210 | 84190 =. .92526. | .64097 ~—.8.0684 | =. 5601 -19316 
-54802 .73880 | .83646 .92245 | .65517 .81635 | .5263 18365 
-55036 = -74536 | .83094 = .91957 | -66956 82579 | .4935 ~—--17421 


0.56464 9.75177 | 0.82534 9.91663 | 0.68414 9.83514 | 1.4617 .16486 
57287. ~=—-.7 5805 Bee 91363 | .69892 .84443 | .4308 15557 
58104 .76420] .8138 91056 | .71391 85364 | .4007 14636 
-50914 .77022] .80803 .90743| .72911 .86280 | .3715 13720 
-59720 .77612| .80210 .90423]| .74454 87189 | .3431 .12811 





0.60519 9.78189 | 0.79608 9.90096 | 0.76020 9.88093 | 1.3154 .1 1907 
61312 ~.78754| .78999 ~=—s-«.89762 | .77610 ~=— 88992 | «2885 -1T008 
.62099 ~=—.79308 |_—.78382 ~=—s «689422 | .79225 .89886 | .2622 -IOII4 
-62879 . .79851 | .77757. ~=~--89074 | .80866 .90777 | .2366 0922 
63654 .80382 | .77125  .88719 | .82534 91663] .2116 08337 


0.64422 9.80903 | 0.76484 9. 7 | 0.84229 9.92546 | 1.1872 0.07454 
65183 81414 | .75836 = 3 | 85953 .93426 | .1634 06574 
65938 = .81914. | «7 51S é 87707 -94303 | -1402 -05097 
.66687 82404 ‘74517 8722 89492 .95178 | .1174 .04822 
67429 .82885 | .73847 : 91309 ~— .QOO51 0952 -03949 


0.68164 9.83355 | 0.73169 8 0.93160 9.96923 | 1.0734 0.03077 
.68892° .83817 | .72484  .8602 95045  .97793 | .0521 
69614 .84269] .71791 «8 .96967. = .g8662 | .0313 
79328 847135) <7.1091 85182 | .98926 9.99531 1.0109 
71035 85547) -70385" 1.0092 0.00400 | 0.99084 








0.71736 9.85573 | 0.69671 9. 1.0296 0.01268 | 0.97121 
572420), 08950. 0505 .02138 | .Q5197 
7QulG. 4s 20822274) |. 0717 .03008 | .93309 
73793: 67485 8 0934 03879 | .91455 
74464 . 66746 = .8 22 1156 04752 | .89635 


0.75128 9. 0.65998 9.81953 | 1.1383 0.05627 | 0.87848 9.94373 
TS O4w MOT, 65244 81454 | .1616 06504 | .S6091 -93496 
-76433  ~—-«-8832 -64483 80944 | .1853 .07384 | .84365 .92616 
T7074) -63715  .80424 | .2097 .08266 | .82668  .91734 
77707 ~+.89046 | .62941 + .79894 | .2346 09553 | -80998 _.90847 


0.78333 9.89394 | 0.62161 9.79352 | 1.2602 0.10043 | 0.79355 9.89957 
78950 = 89735 | .61375 ~=—-.78799 | .2864 = «10937 | -77738 ~—.8 9063 
-79500 .90070 | .60582 ~=—.78234 | 3133 11835 | .76146 88165 
80162  .90397 | -59783. ~—.77658 | .3409 -12739 74578 87261 
.80756  .90717 |} .58979 .77070 | .3692 13648 | .73034  .86352 


0.81342 9.91031 | 0.58168 9.76469 | 1.3984 0.14563 | 0.71511 9.85437 
81919 = .91339 | +~-57352.~—s--75855 | -4284 15484 | .700o10 ~=.8 4516 
82489  .916039 | 1.56530 .75228 |] .4592 16412 | .68531  .83588 
83050 .91934 | .55702 + -.74587 | -4910 17347 | .67071 82653 
83603 .92222 | .54869 .73933 | -5237 18289 | .65631 81711 





0.84147 9.92504 | 0.54030 9.73264 | 1.5574 0.19240 | 0.64209 9.80760 
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TABLE 12 (continued). 37 
CIRCULAR (TRIGONOMETRIC) FUNCTIONS. 


COSINES. TANGENTS. COTANGENTS. 


Nat. Log. Nat. Log. Nat. Log. 


RADIANS. 
DEGREES. 


0.84147 9.92504 | 0.54030 9.73264 0.19240 | 0.64209 9.80760 
84683 .92780 | .53186  .72580 -20200 | .62806 __.79800 
85211 -93049 | .52337 -71851 -21169 | .61420 ~~ .78831 
85730 .93313 | -51482 «71165 22148 | .60051 = .77852 
86240 .93571 | .50622 .70434 -23137 | .58699 ~=—.76863 


0.86742 9.93823 | 0.49757 9.69686 24138 | 0.57362 9.75862 
87236  .94069 | .48857 -68920 782 25150 | .50040 + .74850 
87720 .94310 | .48012 .68135 -26175 | .54734 =-73825 
88196 .94545 | -47133 -67332 s27212 |" J53440° 72786 
88663 .94774 | -46249  .66510 =20204)\|) .52162'  .7/1'7 36 


0.89121 9.94998 | 0.45360 9.6 5667 0.29331 | 0.50897 9.70669 
89570 §=.95216 | .44466 = .64803 -30413 | 49644  .69587 
.QOOIO . .95429 | .43568  -.63917 -31512 | .48404 .68488 
90441 .95637 .42006 = .6 3008 32628 | .47175  .67372 
-90863  -95839 | -41759 —--62075 -33763 | -45959 06237 


0.91276 9.96036 | 0.40849 9.61118 0.34918 | 0.44753 9.65082 
91680 = .96228 | .39934 = 60134; - -36093 | -43558 = -63907 
92075 -96414 | -39015 59123 |_ -37291 | -42373 — .62709 
92461 .96596| .38092 = .58084 -38512 | 41199  .61488 
92837-96772 | -37106 ~—.57015 -39757 | -40034 — .60243 


0.93204 9.96943 | 0.36236 9.55914 0.41030 | 0.38878 9.58970 
93502-07110. | «35302-54780 : A2330 || 37731. 357070 
QBG1O" 07270 || .34305)  .5301K : 43060 | .365903 ~=—--56340 
94249 97428 | 33424-52406 -45022 | .35463 .54978 
94578  -97579 | -32480 .5I161 -40418 | .34341 =. 53582 


Os 
RNNH 


ty 


0.94898 9.97726 | 0.31532 9.49875 0.47850 | 0.33227 9.52150 
95209 = .9 7868 | .30582 = .48 546 : 49322 | .32121 50678 
95510 ~=.g8005 | .29628 .47170 -§0835 | -31021 -49165 
95802 .98137 | .28672 -45745 “52392 | - .47608 
.g6084 .98205 |} .27712 44267 -53998 | . .40002 


0.96356 9.98388 | 0.26750 9.42732 0.55656 | 0. 9.44344 
.90618 .98506 | .25785 .41137 -57500i|| fe 42631 
.96872  .98620 | .24818  .39476 -50144 | . 408 56 
Q7115 .98729 | .23848  .37744 : .60984 | . 39016 
07348  .98833 | -22875 -35937 62896 | . 37104 


oO 
I 
3 
4 
5 
6 
7 
8 
9 


aaa kes setae 
tw NNN 








0.97572 9.98933 | 0.21901 9.34046 0.64887 | 0. 9.35113 
97786 — .99028 | .20924 —.32064 .66964 | . 33030 
‘99119 | -19945 — -29983 69135 | - -30805 

99205 | -18964 = .27793 PUAUL ly 1G 28589 

99286 | .1798I  .25482 73804 | .18 .260196 


0.98545 9.99363 | 0.16997 9.23036 0.76327 | 0. 9.23673 
98710 | .99436 | .16010 .20440 -78996 | .1622 -21004 
98865  .99504 | .15023 «17674 81830 | . 18170 
99010 =. .99568 | .14033 «14716 84853 : 15147 
99146 .99627 | .13042 «11536 .88092 | . 11908 





0.99271 9.99682 | 0.12050 9.08100 0.91583 | 0.12139 9.08417 
99387 99733 | -I1057 04364 95309 | .11125 .04631 
-99492 -99779 | -10063 .00271 99508 sIOTI4 .00492 
99588  .gg821 | .09067 8.95747 1.04074 | .og1os5 8.95926 
99674 .99858 | .08071 .go692 09166 | .08097 = .90834 


0.99749 9.99891 | 0.07074 8.84965 1.14926 | 0.07091 8.85074 
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38 TABLES 12 (continued) AND 12a. 
CIRCULAR FUNCTIONS AND FACTORIALS. 


TABLE 12 (continued). — Circular (Trigonometric) Functions. 


COSINES. TANGENTS. COTANGENTS. 


Nat. Log. Nat. Log. Nat. Log. 


0.99749 0.07074 8.84965 14.101 0.07091 
.QQ8I 5 .06076 = .78361 16.428. .06087 
99871 -05077. —--70565 19.670 . 0 5084 
99917. .04079  .61050 24.498 . .04082 


-99953 -03079 48843 32.461 03081 


0.99978 0.02079 8.31796 48.078 0.02080 
0.99994 .01080 8.03327 92.621 .01080 
1.00000 00080 6.go10g | 1255.8 .00080 
0.99996 -.00920 7.96396n |} 108.65 2. —.00920 
0.99982 -.01920 8.28336n 52-067 —.01921 





0.99957 —0.02920 8.46535n 34.233 0.02921 








go°= 1.570 7963 radians. 


TABLE 12a. — Pactorials. 
Logarithms of the products 1.2.3.......#, # from I to Ioo. 


See Table 30 for log. I (# +1), values of 2 between 1 and 2. 





log.(z!) s log. (7!) : log.(zz/) : log. (7!) 





0.000000 26.605619 66.19064 5 111.275425 
0.301029 28.030982 67.906648 113-161916 
0.778151 29.4841 40 69.630924 115.054010 
1.380211 30.946538 | 71.303318 116.951637 
2.079181 32.423060 | 73-103080 118.854727 


2.857 332 33-91 5021 74.851868 120.763212 
3.702430 35-420171 76.607743 2 | 122.677026 
4-605 520 30.9388 5 78.371171 124.596104 
5-559763 38.470164 | 80.142023 4 | 126.520383 
6.559763 40.014232 || 60 | 81.920174 128.449802 


7.601155 41.570535 83-705 504 130.384301 
8.680336 43-1387 30 85.497896 132.323520 
9.794280 44.718520 87.297236 134.268303 
10.940408 46.309585 | 89.103416 136.217693 
12.116499 47 -Q11045 g0.916330 138.171935 


KF . < 
nvnmXM COON DD UWNpawnke : 


13.320619 49.524428 92.735874 1 40.130977 
14.551068 51.147678 94.501948 142.094765 
15.506341 52.791146 90. 394457 144.063247 
17.08 5094 54-424599 98.233306 1 46.036375 
18.3861 24 50.077811 100.078405 148.014099 








19.70834 57-740569 101.929663 149.996370 
Be stance 59-412667 | 103.786995 151.983142 
22.412494 61.093908 105.650315 153-974368 
23-792705 62.784104 107.519550 155-970003 
25.190645 64.483074 | 109.394611 157-970003 
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TABLE 13. 39 


HYPERBOLIC FUNCTIONS.* 
Hyperbolic sines. Values of “oe. 





5645 
7583 
9697 


2.2008 
-4540 
7317 

30367 
3722 


ro 


3-7414 
4.1480 
4.5962 
5.0903 
5-6354 


6.2369 
6.9009 
7.6338 
8.4432 
9-337! 


10.324 
11.415 
12.620 
13-951 
15-422 


DMG QH 
DOAN D” 


ON Ww OV 











17.047 
18.843 
20.828 
23.020 
25-444 


28.122 
31.081 
34-351 
37-906 
41.960 








46.374 
51.252 
56.643 
62.601 
69.186 


SALA PRP AAASL PR YOYOHW HOWL 
OONDMW FONHO OONAW FWD HS 








* Tables 38-41 are quoted from ‘‘ Des Ingenieurs Taschenbuch,” herausgegeben vom Akademischen Verein (Hiitte). 
SmitHsonian Tastes. 


40 TaBLe 14, 
HYPERBOLIC FUNCTIONS. 


Common logarithms + 10 of the hyperbolic sines. 





9.0007 
3039 
4836 

9.61 36 


9-7 169 
8039 
8800 
9485 

10.0114 


10.0701 
1257 
1788 
2300 
2797 


10.3282 
3758 
4225 
4687 
5143 


10.5595 
6044 
6491 
6935 
LTE 


10.7818 
8257 
8696 
9134 
9571 


.0008 
0444 
0880 
1316 
1751 


.2186 
2621 
3056 
3491 
3925 


-4360 
4795 
522 
5664 
6098 


6532 
6967 
7401 
7836 
8270 


PPAR PP SHEEP YWEWWW WY 
WON AWG FWNHO OONOAN 
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TaBLe 15. 4! 
HYPERBOLIC FUNCTIONS. 
Hyperbolic cosines. ; Values of ote, 











1.0002] 1.0005 1.0013 1.0032 
2007.2'|) ) .OOSIh ly 7 COLTS) J .0162 
.0243| .0266] .028 .0314| . ; 0395 
0516} .0549] . .0619| . : -07 31 
.0895| -0939| .- -I030] . ; -1174 


1.1438] 1.149. SUS5T| Te : 1.1730 
205 TIE -2188| : 2402 
“2705; || 8 -2047| : +3199 
elev Ally Ve 53035. : 4128 
-4645| . .4862| . : -5199 


1.5790] I. 1.6038} . : 1.6421 
-7093| ‘7374| + -7662} .7808 
8568 | 872 8384]. 9373 

2.0228 | 2. 2.0583| 2. 2.1132 
-2090| .2288] .2488] . 3103 


2.4174] 2. 2.4619| 2. 2.5305 
26499)| | 26095 -7502| .7760 
-9090| .9362 9642] . 30492 

3-1972| 3. 3-2585 : +3530 
S73 PE e55L21) =5055)|) 02 -6904 





38727] 3. 3-9483 | 3. 4.0647 
4.2668 | 4. 4.3507 | 4.3 4.4797 
4-7037| 4: 4-7966| 4. 4.9395 
5-1876] 5.2388] 5.2905] 5. 5-4487 


57235) 5:70 5:8373| 5 6.0125 


6.3166| 6. 6.4426| 6. 6.6365 
6.9729| 7.0423] 7.1123] 7.18 : 7.3268 
7.6990 | 7. TOES Fe : 8.0905 
8.5022] 8.58 8.6728] 8. : 8.9352 
9.3905} 9. 9-5791| 9. 9.5693 


10.373 : 10.581 : : 10.902 
11.459 : 11.689 ; : 12.044 
12.660 : 12.915 : : 13.307 
13-987 .127 | 14.269 ; s 14.702 
15-455 : 15-766 E ; 16.245 


17.077 : 17.421 : . 17.951 
18.870 : 19.250 ; ; 19.836 
20.852 : 2Y 272 : 

23.042 ; 23-507 

25-463 | 25- 25-977 


28.139 .422 | 28.707 
31.097 : 31.725 
34.3606 : 35.060 
37-979 | 38. 38-746 
41.972 : 42.819 


46.385 : 47-321 
51.262 i 52.297 
56.652 ‘ 57-790 
62.609 | 63.239 | 63.874 
69.193 ; 70.591 


SHSRP PEEL R HOOW HW WHE | 
WOON AG PWN OE OONAG LHWHN 
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42 TasLe 16. 
HYPERBOLIC FUNCTIONS. 


Common logarithms of the hyperbolic cosines. 








2 
2. 
2 
2. 
2 
2. 
2. 


6 
7 
8 
9 
O 
I 
3 
4 
5 
6 
7 
8 
9 
O 
I 
3 
4 
5 
6 
7 
38 
‘9 


PRADA P SHRED PRP YYYY DW YHWHW W 
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TABLE 17. 43 


EXPONENTIAL FUNCTIONS. 


Values of e* and e~* intermediate to those here given may be found by adding or subtracting 
the values of the hyperbolic cosine and sine given in Tables 15 and 13. 


logio(e*) c* logio(e*) 


2.17147 : 0.0067 38 
.21490 ; -006097 
25833 ; 005517 
30176 ' .004992 
34519 : 004517 


°o 
a 


0.00000 1.000000 
104343 0.904837 
.08086 : 818731 
13029 -740818 
17372 .670320 


°o 
on 


.38862 : 0.004087 
43205 4 003098 
“47548 -003346 
-51891 : 003028 
56234 : .0027 39 


0.21715 0.606531 
20058 548512 
-30401 490585 
“34744 . 449329 
39087 -400570 








o 


=) 
MW hOHO OKNOM ADRES 


2.60577 : 0.002479 
-64920 : .002243 
69263 ‘ .002029 
+7 3606 4. .0018 36 
-77948 : -001662 


0.43429 0.367879 
47772 -332871 
52115 : -301194 
50458 s 272532 
60801 


o 


GO VRVAD AWHAG OCONAM ADKHHO CHKUDH AODKHHO SCKUDHW ABLKLO CKIUODU bOKHO 


2.82291 : 0.001 503 
86634 5 .001 360 
90977 : 001231 
-95320 : -OOTI14 
99063 ‘ .0O1008 


_ 


0.65144 
-69487 
7 38 30 
-78173 
82516 


NJ 


3-04006 6 0.00091 2 
08349 : .00082 5 
-12692 : .000747 
17035 : 000676 
21378 : ,OOOOI I 


N 


0.86859 0.135335 
91202 -122456 
95545 -110803 
99888 »100259 

1.04231 090718 





N 
J 


3.25721 0.000553 
30064 7 -000 500 
34407 208. 000453 
38750 : 000410 
-43093 : .00037I 


3-47436 0.000335 
51779 : .000304 
-S6121 ; -00027 5 
-60464 : .000249 
.64807 : 00022 5 


1.08574 0.08208 5 
12917 .074274 
.17260 .067206 
-21602 .060810 
»25945 ©55023 


-30288 . 0.049787 
34631 -045049 
-38974 :0407 62 
43317 030883 
.47060 .033373 





@ 
o 





o 


3-691 50 : 0.000203 
-7 3493 : 000184 
77836 : 000167 
82179 k2 ,OOOI 51 
86522 : .0001 36 


a 


52003 0.030197 
50346 027324 
.60089 024724 
-65032 022371 
-6937 5 020242 





© 


3.90865 : 0.000123 
95208 ; -OOOI 12 

_ 99551 397. -OOOIOI 
4.03894 5 -000091 
08237 3 00008 3 


» 


73718 0.018316 
-750601 60 .016573 
.82404 -01 4996 
86747 013569 
.91090 .012277 





4.12580 . 0.00007 5 
16923 : 000068 
.21266 : 000061 
-25609 ; 000055 
-29952 b 000050 


ae 
© 


1.95433 0.011109 


99775 -O010052 
2.04118 -00909 5 


08461 008230 
-12804 +007 447 








6 
7 
is 
‘9 
0 
a 
3 
4 
5 
6 
7 
3 
9 
0 
ol 

oz 
3 
4 
5 
6 
7 

8 
9 
0 
ok 

sa 
3 
4 
5 
6 
7 
8 
9 
0 


= 
°o 


4.34294 : 0.000045 


a 


2.17147 0.0067 38 











Taken from Glaisher’s ‘Tables of the Exponential Function,’ Trans. Cambridge Phil. Soc. vol. xiii. 1883. This 
pene also contains a ‘ Table of the Descending Exponential to Twelve or Fourteen Places of Decimals,’ by F. W. 
ewman. 
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44 TABLE 18. 
EXPONENTIAL FUNCTIONS, LOG e:. 


x | logio(e*) logyo(e*) logio(e*) 








8.68589 | 
72932 
77275 
1618 
85961 | 


10.85736 
-90079 
94422 
-98765 

11.03108 


-_ 
° 
° 


OONDn SOK 


434294 
-38637 
-42980 
-47323 
51066 


_ 
wm 
° 


= 
WOON On AhONHHO OONDH ADH 
i) 
~ 
° 
tb 
tn 


RoObHO 


- 
° 
Nv 
° 


WOoOYAH ROKK 


II.07451 
11794 
.16137 
-20480 
-24823 


29166 
*33509 
237852 
42194 
-46537 


50880 
55223 
59500 
-63909 
.68252 


8.90304 
-94047 
-98990 

9:03333 | 
07075 | 


4.56009 
60352 
-64695 
-69038 
73391 


4-77724 
82067 
.86410 
9097 53 
-95090 


4-99439 
5.03782 
08125 
-12467 
-10810 


to 
mn 


_ 
nn 
O SY ON 





tN 
ON 
fo) 


OeYDH hOKHS 


9.12018 
16361 
.20704 
a2 5047, 
.29390 


9-337 33 
35076 
42419 
.46762 
5110S | 


_ 
-_ 
° 


_ 
a] 
= 
oO 
ND 
=~ 
N 
OV 


OmOYRDnH OHH 





9.55448 
59/95 
‘64134 
-68477 
-72820 


NS 
N 
° 


COONAN fOKHE 


5.21153 
-25496 
-29839 
34182 
-38525 


5.42868 
47211 
“51554 
-55897 
-60240 





tN 
th 


= 
“I 
° 
N 

WOON AN HWNHAHO WOONOM AWHHC 


to 
N 


9-77163 
ec. 
85848 
-QOIQI 
94534 


_ 
N 





_ 
eo 


9.98877 
10.03220 | 
.07 563 
-11906 
-16249 


5-64583 
68926 
73269 
-77612 
81955 


5.86298 
.90640 
94983 

5.99326 

6.03669 


tN 
Ga 


-_ 
co 
nN 
WOON An AONHHO 


10.20592 
-24935 
29278 
-33621 | 
“37904 


0 
ou 
3 
4 
5 
6 
a 
8 
9 
.O 
ak 
oe 
3 
4 
5 
6 
7 
3 
9 


OaOYAH fOKHO 


° 


6.08012 
-12355 
-16698 
-21041 


-25384 


6.29727 
-34070 
38413 
-42750 
47099 


-_ 
as 
° 


WOeYOn BObH¢ 
-_ 
Ne) 


bn 
=-< 


0 O&YnH BOKHHO 


10.42307 
-40050 
-50993 
»55336 
-59679 


10.64021 
68364 
*72707 
.77050 
81393 


10.857 36 





n 
awe 
ty 

°o Oo ON Qu WN 


_ 
c A ieee ee a BEN Beet BC 
0 OONOm BhOKHHO OONOH AOHHO OSoOUwoSanh AOD H 











13.02883 


_ 
va 
° 
bo 
°O 
w 
Oo 


6.51442 


nN 
mn 
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TaBLe 19. 45 
EXPONENTIAL FUNCTIONS. 


Value of e=” and e-=” and their logarithms. 


The equation to the probability curve is y = e-*", where x may have any value, positive or 
negative, between zero and infinity. 















8 


ext log ex? e-? log e-*? 



















0.1 I.o1or 0.00434 0.99005 1.99566 
2 1.0408 01737 96079 95263 

3 1.0904 03909 91393 96091 
4 1.1735 06949 85214 93051 

5 1.2840 10857 77880 89143 
0.6 1.4333 0.15635 0.69768 1.84365 
7 1.6323 21280 61263 78720 

8 1.8965 27795 52729 72205 

9 2.2479 35178 44486 64822 
1.0 2.7183 43429 36788 50571 
11 3-3535 0.52550 0.29820 1.47450 
2 4.2207 62538 23693 37 402 

3 5-4195 73396 18452 26604 

4 7-0993 85122 14086 14878 

5 9.4577 97716 10540 02284 
1.6 1.2936 X IO I.III79 0.77306 X 10-1 2.88821 
7 1.7993“ 25511 555705 74489 

8 2.5534 “ 40711 39164“ 59289 

9 3.6996 “ 56780 27052, 43220 
2.0 54500). 8 73718 TOQTOM eee 26282 
2.1 8.2269 “ 1.91524 OU2nShy yc 2.08476 
2) 1.2647 X 102 2.10199 79070 X 107 3.89801 

3 1.9834“ 29742 50418 70258 

4 Sib h ae 50154 31511 oe 49846 

5 5.1802 71434 19304 ‘“ 28566 
2.6 8.6264 “ 2.93583 OsR502) os 3.06417 
7 1.4656 X 103 3.16601 68233 X 10-8 4.83400 

8 2.5402 40487 39307. © 59513 

9 4.4918“ 65242 22263“ 34758 
3.0 S:103t, 90865 T2341 Gy ce 09135 
3.1 1.4913 X 10% 4.17357 0.67055 X 1074 5.82643 
2 2.8001 <¢ 44718 BS7LS. as 55283 

Sil 5:303> 5 72947 18644“ _ 27053 

4 1.0482 X 10° 5.02044 95402 X 10-5 6.97956 

5 2.0898 “ 32011 47851 67989 
3.6 4.2507 “ 5-62846 ©:23526; 6.371 54 
7 8.8205 “ 94549 W337, _ 05451 

8 1.8673 X 108 6.27121 53554 X 10% 7.72879 

9 4.0329“ 60562 24796“ 39438 
4.0 8.8861 “ 94871 rizsq. 05129 
4.1 1.9976 X 107 7.30049 0.50062 X 1077 8.69951 
2 4.5809 “ 66095 21829) —<* _ 33995 

3 1.0718 X 108 8.03011 93303 X 1078 9.96989 

4 2:5503° 40796 39083) 59204 

5 | 62297 “ 79447 16052 20553 
4.6 1.5476 X 109 9.18967 0.64614 X 107° 10.81033 
7 3.9228“ 59357 25494“ __ 40643 

8 1.0143 X 1010 10.0061 5 98595 X 10710 11.99385 

9 2.6755“ 42741 B7B70 is 57259 
5-0 7.2005, 9° 85736 E3000) | 14264 


ee oe ts, eae Sy tS eG 
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46 TABLE 20. 
EXPONENTIAL FUNCTIONS. 


T 7 
Values of @**and@ * and their logarithms. 








7 7 ea i 
e*. log @4* ee * 
1 | 2.1933 0.34109 0.45594 
2 4.8105 68219 20788 
3 1.0551 X Io 1.02328 94780 X 107} * 
4 2.3141 es 36438: 43214 y 
5 5.0754 “ *79547 -19703 
6 1.1132 X 102 2.04656 0.89833 X 10-2 
ai ZcA ATIC mice 35766 40955 “ 
8 53549 “ -72875 18674“ 
9 1.1745 X 10% 3.0698 5 85144 X 10-8 
oO 255760) 15 -41094 38820 =“ 
5.6498 “ 3-7 5204 @:17700, +" 
1.2392 X Iot 4.09313 80699 X 1074 
2°7169\ "86 43422 36794 =“ 
iK:QOLO), |< °77532 “1677.09 |< 
1.3074 X 10° 5.11641 .76487 X 1075 
2:80715. 5-45751 0334873 6.54249 
6:2893 «5 -79860 isgoor, = _+20140 
6.13969 .72495 X 10-8 7.86031 
Z:0254 48079 233053 Pia: “51921 
6:63.56") 82189 s15070F a 17812 
TABLE 21. 
EXPONENTIAL FUNCTIONS. 


Vi 


Vir 
Values of @«* and @ * ~ and their logarithms. 


0.19244 
38488 
57733 
-76977 
96221 


1.15465 0.070041 
-34709 .044968 
53953 028871 
-73198 018536 
92442 -O11QOI 


2.11686 0.0076408 
«30930 0049057 
-SO174 0031496 
.69418 .0020222 
88663 0012983 


3-07907 0.00083355 4.92093 
-27151 -00053517 -72849 
00034360 53605 

-00022060 34361 

0001 4163 -I5117 
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TABLES 22 AND 23. EXPONENTIAL FUNCTIONS AND LEAST SQUARES. 47 
TABLE 22. — Exponential Functions. 


Value of e* and e~* and their logarithms. 


log e Cue log é Coe 





0.00679 | 0.98450 ||| 1/3 0.14476 | 0.71653 
.01357 | .96923 .21715 | .60653 
02714 | .93941 || 3/4 32572 | -47237 
-04343 | -90454 -43429 | .36788 
04825 | .89484 54287 .28650 


0.05429 | 0.88250 0.65144 | 0.22313 
.06204 | .86688 -76002 | 517377 
07238 | .84648 86859 | .13535 
.08686 | .81873 97716 .10540 
.10857 | .77880 1.08574 | .08208 























TABLE 23. — Least Squares. 
2 ha 
= (hax)2 . 
Values of P aie ie om a(hx). 


This table gives the value of P, the probability of an observational error having a value posi- 


: : : sits h 
tive or negative equal to or less than x when 4% is the measure of precision, P = v: Se  ha)2 
1 ° 


d(4x). For values of the inverse function see the table on Diffusion. 





103384 
-14587 
25502 
35928 
-45089 
54046 
.62705 
-69810 
75952 
81156 


85478 
85997 
91805 
-94002 
.9 5686 


-96952 
97834 
.98558 
:99035 
-99306 
99591 
99741 
-99839 
-99902 
-99941 
-99965 
-99980 
-99989 
99994 
99997 
1.00000 


° 


a) 





a 


N 





N 














.0 
oli 
3 
4 
5 
6 
7 
8 
9 
0 
I 
ee 
3 
4 
5 
6 
7 
8 
9 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
0 


a 




















Taken from a paper by Dr. James Burgess ‘ on the Definite Integral a “* et dt, with Ex- 
T/ O 
tended Tables of Values.’ Trans. Roy. Soc. of Edinburgh, vol. xxxix, 1900, p. 257. 
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48 TABLE 24, 
LEAST SQUARES. 


This table gives the values of the probability P, as defined in last table, corresponding to different values of 
x / +r where ¢ is the ‘‘ probable error.’? The probable error 7 is equal to 0.47694 / 4. 


02152 

207/523 

-12860 

-18138 

23330 
-27927 | .28431 
-32911 | -33402 
+37755 | -38231 
-42440 | .42899 
-46952 | -47393 
51277 | .51699 
-55404 | -55806 
259325) ||/259705 
-63032 | .63301 
66521 | .66858 
.69791 | .70106 
72841 | .73134 
75674 | -75045 
-782Q1 | .78542 
.80700 | .80930 
82907 | .S3117 
84919 | .85109 
86745 | 86917 
88395 | 88550 
.89879 | .goo1g 
91208 | .91332 
92392 | -92503 
93443 | -93541 
94371 | .94458 
-95187 | .95263 


3 4 


97397 | -97817 
99627 | .99700 
-99966 | -99974 























TABLE 25. 
LEAST SQUARES. 
Values of the factor 0.6745 aT 


This factor occurs in the equation e, = o.67454\| 22" for the probable error of a single observation, and other 
I 


? 


De 
similar equations. 











5 


0.6745 0.3894 | 0.3372 | 0.3016 

0:2133 |) :2029)\| - 1870 jl) 1803) |, 1742 
e1GOOm, sLAZ2 ail. .1406 | .1377 |] -1349 

1231) |}, -L20EA||s 2 STL7ZA LUG Zale 140 

-1066 | .1053| . -1029 | .I0I7 | .1005 


0.0954 | 0.0944 0.0926 | 0.0918 | 0.0909 
-0871 -0864 .0850 | .0843 | .0837 
.0806 | .o800 .0789 | .0784 | .0778 
0754 | .0749 .0740 | .0736] .0731 
.O7II | .0707 .0699 | .0696 | .0692 
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TABLE 26. oh 49 
LEAST SQUARES. 


Values of the factor 0. e753 5 
n(n—1) 





This factor occurs in the equation e,, = 0.6745 = ac for the probable error of the arithmetic mean. 


1) 


0.07 II 


.03.46 


0.0229 
.OI71 
.01 36 








TABLE 27. 
LEAST SQUARES. 


Values of the factor 0. s45ay/— 2 2 
n(n—1) 


: = 
This factor occurs in the equation ¢, = 0.8453 Vas 
mat 


=i) 


for the probable error of a single observation. 


0.3451 | 0. 0.1890 | o. ; 0.1130 
.0677 | .062 20583) ||| 25 : 0483 
0412] . 20370) | SO3415) | enOZB2h |r. 0307 


0.0277 | 0. 0.0260 | o. 0.0245 | 0.023 : 0.0225 


.0209 | .02 019g | . 0190 | .o18 2 0178 
01077 || |< O161 | . O155° || -- : -O147 





TABLE 28. 
LEAST SQUARES. 


1 
Values of 0.8463 Vi 


This table gives the average error of the arithmetic mean when the probable error is one. 





0.4227 | O. ar22 ; , 0.0493 
0.0282 | 0.0243 | .0212 | .o18 : ; : 0124 


.0097 | .0090 | .0084] . : 4 . Roreley 


0.0052 | 0.0050 | 0.0047 | ©. : : ; 0.0038 
0034 | .0033| .0o31 | . .002 .002 : .0027 
0024 | .0023 | .0023] . : .002 ; 0020 
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50 
DIFFUSION. 
Inverse* values of v/e =1— x, 
log « = log (27) +log,/&z. ¢ expressed in seconds. 
= log 6+ logy/4¢. ¢ expressed in days. 
= log y + log/&t. «“ 
| &=coefficient of diffusion.t 
¢ = initial concentration. 


TABLE 29. 
| 
Ie dg. 
| 
| 


“ years. 


v= concentration at distance x, time ¢. 


log 2g 


+00 
0.56143 
“51719 
-48699 
-46306 
0.44276 
42486 
40865 
+3937 2 
-37979 
0.36664 
35414 
34218 
33067 
31954 
0.30874 
29821 
-28793 
-27786 
26798 
0.25825 
.24866 
23919 
22983 
22055 
0.21134 
-20220 
19312 
.18407 
-17505 
0.16606 
15708 
-14810 
13912 
13014 
0.12114 
L121 
10305 
.09396 
.08482 
0.07 563 
.06639 
05708 
04770 
.03824 
0.02870 
01907 
-009 34 
9-99951 
-989 56 


0.50 | 9.97949 


27, 


+ 0 


3.6428 
3.2900 
3.0690 
2.9044 
2.7718 
2.6598 
2.5024 
2.4758 
2.3977 
2.3262 
2.2602 
2.1988 
2.1413 
2.0871 
2.0358 
1.9871 
1.9406 
1.8961 
1.8534 
1.8124 
1.7728 
1.7346 
1.6976 
1.6617 
1.6268 
1.5939 
1.5600 
1.5278 
1.4964 
1.4657 
1.4357 
1.4064 
1.3776 
1.3494 
1.3217 
1.2945 
1.2678 
1.2415 
1.2157 
1.1902 
1.1652 
1.1405 
1.1161 
1.0920 
1.0683 
1.0449 
1.0217 
0.99886 
0.97624 
0.95387 











log 6 


+0 


3.02970 
2.98545 
95525 
93132 
2.91102 
89311 
87691 
86198 
84804 
2.83490 
82240 
81044 
-79893 
-78780 
2.77699 
-76647 
75619 
-74612 
-7 3624 
2.72651 
-7 1692 
79745 
.69808 
68880 


2.67960 
-67046 
-66137 
65232 
64331 

2.63431 


2.58939 
58037 
GUST 
.50222 
-55308 

2.54389 
+53464 
52533 
51595 
-50050 

2.49696 
-48733 
-47760 
-46776 
-45782 

2.44775 


6 


+00 
1070.78 
967.04 
902.90 
853-73 
814.74 
781.83 
753-20 
727-75 
704.76 
683.75 
664.36 
646.31 
629.40 
613.47 
598.40 
584.08 
570.41 
557-34 
544.50 
532-73 
521.10 
509.86 
498.98 
488.43 
478.19 
468.23 
458.53 
449.08 
439.85 
430.84 
422.02 
413-39 
404-93 
396.64 
388.50 
380. 51 
372.06 
364.93 
357:34 
349.86 
342-49 
335.22 
328.06 
320-99 
314.02 
3097-13 
300.33 
293-60 
286.96 


280.38 








log y 


ao 
4.31098 
.26674 
23654 
21201 
4.19231 
17440 
-15820 
-14327 
-12933 
4.11619 
-10369 
09173 
.08022 
-06909 
4.05828 
.04776 
.03748 
02741 
01753 
4.00780 
3.99821 
-98874 
97937 
97010 


3.96089 
95175 
.94266 
93361 
.92460 

3-91 560 
.go062 
89765 
88867 
87969 

3.87068 
86166 
85260 
84351 
83437 

3.82518 
81593 
80662 
79724 
-78779 

3-77825 
-70862 
-75889 
74905 
73911 


3-72904 





* Kelvin, Mathematical and Physical Papers, vol. III. p. 428 ; Becker, Am. Jour. 
of Sci. vol. III. 1897, p. 280. + For direct values see table 23. 
Taken from unpublished manuscript of C. E. Van Orstrand. 
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TABLE 29 (continued), 51 
DIFFUSION. 


log 2¢ 29 log § log y 


9.97949 | 0-95387 || 2.44775 3-7 2904 
-96929 | .93174 || -43755 -71884 
-95896 | .90983 || .42722 .70851 
.94848 | .88813 -41674 -69803 
-93784 | .86665 .40610 -68739 


9.92704 | 0.84536 || 2.39530 3:67659 
-91607 | .82426 |} .38432 .66561 
-90490 | 80335 |] .37316 65445 
89354 | -78260 || .36180 -64309 


88197 | -76203 35023 63152 


9.87018 | 0.74161 |} 2.33843 3.61973 
85815 | .72135 32640 -60770 
84587 | .70124 31412 59541 
83332 | -68126 || .30157 58286 
82048 | .66143 .28874 57003 


9.80734 | 0.64172 || 2.27560 3.55689 
79388 | .62213 26214 54343 
-78008 | .60266 || .24833 52962 
-76590 | -58331 || -23416 “51545 
75133 | -56407 -21959 50088 


9.73634 | 0-54493 || 2.20459 3-48588 
72089 | .52588 sISQI5 -47044 
70495 | 50694 || -17321 -45450 
68849 | .48808 15675 43804 
67146 | .46931 13972 42101 





9.65381 | 0.45062 || 2.12207 3.40336 
63550 | -43202 || .10376 -38505 
-61646 | .41348 .08471 30600 
59662 | .39502 || .06487 .34616 
-57590 | 37062 |} .04416 -32545 


9.55423 | 0-35829 |] 2.02249 3.30378 
53150 | -34001 |} 1.99975 .28104 
50758 | .32180 || .97584 25713 
-48235 | .30363 || .95061 23190 
45504 | -28552 || -92389 20518 


9.42725 | 0.26745 || 1.89551 3.17680 
39695 | .24943 86521 14650 
30445 | -23145 83271 -I1400 
-32940 | .21350 || -79766 .07895 
-29135 | -19559 || -75961 3:04090 


9.24972 | 0.17771 || 1.71797 2 2.99926 
-20374 | .15986 || .67200 95329 
15239 | -14203 || .62065 -QOI94 
09423 | .12423 50249 84378 

9.02714 | .10645 || -49539 -77068 


8.94783 | 0.08868 || 1.41609 2.697 38 
85082 | .07093 || -31907 .60036 
-72580 | .05319 || .19406 47535 
-54905 | -03545 01791 29920 
-24859 | .01773 || 9.71634 1.99813 





OP 0.00000 —o 
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52 TABLE 3O. 
CAMMA FUNCTION.* 


eo 
Value of log ji e-*a2" dx +10. 
0 


Co 
Values of the logarithms + 10 of the “‘ Second Eulerian Integral’? (Gamma tancon) e—*x%—ldx or log I'(7)-+10 


for values of x between 1 and 2, When x has values not lying between 1 and 2 the value of the function can be | 
readily calculated from the equation I(z+1) = I(x) = n(w—1) . . « (u—7)I(u—7). 














9.99 —— | 97497 
75287 | 72855 
51279 | 48916 
27964 | 25671 
05334 | 03108 


9-9883379 81220 
62089 | 59996 
41469 | 39428 
21469 | 19506 
02123 | 00223 





9.9783407 | 81570 
65313 | 63538 
47834 | 46120 
30962 | 29308 
14689 | 13094 


9.9699007 | 97471 
83910 | 82432 
69390 | 67969 
55440 | 54076 
42054 | 40746 








ooeorz5 27973 
16946 | 15748 
05212 | 04068 

§94015 | 92925 
83350 | 82313 


9.9573211 | 72226 
63592 | 62658 
54487 | 53604 
45591 | 45059 
37798 | 37016 


9-9530203 | 29470 
23100 | 22417 
16485 | 15850 
10353 | 09766 
04698 | 04158 


99499. 99023 
94500 | 94355 
90549 | 90149 
86756 | 86402 
83417 | 83108 


9.9480528 | 80263 
78084 | 77864 
76081 | 75905 
74515 | 74382 
73382 | 73292 














* Quoted from Carr's “Synopsis of Mathematics,” and is there quoted from Legendre’s “ Exercises de Calcul 
Intégral,’’ tome ii. 
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0 


9-947 2677 
72397 
72539 
73997 
74008 


9-947 5449 
77237 
79426 
s70t5 
8499 


9.9488374 
92139 
96289 

500822 


05733 


9.9511020 
16680 
22710 
29107 
35867 


9. 9542089 
50468 
55303 
66491 
75028 





9.9583912 
93141 
602712 
12622 


22869 


9-9633451 
44304 
55 
67176 
79070 


9.9691 287 
703823 
16678 
29848 
43331 


9-97 57126 
71230 
85640 

800356 
15374 


9.9830693 
40311 
62226 
78436 
94938 


9.99117 32 
28815 
40185 
63840 
81779 
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TABLE 30 (continued). 
CAMMA FUNCTION. 


72514 
72404 
72742 
73436 
74572 


76116 
78064 
80414 
83161 
86302 


89834 
937 53 
98056 
02741 
07803 


13240 
19048 
31767 
3867 3 


45938 
53560 
61536 
69564 
78540 


87536 
96929 
06636 
16681 
27062 


37776 
48821 
60195 
71895 
83195 


96263 
08927 
21908 
35204 
48812 


62730 
76957 
91490 
06327 
21466 


36905 
52642 
6867 5 


72459 
72432 
72524 
73630 
74848 


76473 
78502 
80932 
83758 
86977 


90587 
94553 
98963 
03723 
08860 


14372 
20254 
26504 
33120 
40097 


47434 
55127 
63174 
71571 
80317 


89409 
98843 
08618 
18730 
29178 


39959 
51070 
62509 
74274 
$6361 


98770 
11498 
24542 
37900 
51571 


65551 
79839 
94433 
09331 
24530 


40028 
55825 
71917 


88302 
1) Se 
21947 
39202 
56744 


74570 
92678 


53 








54 TABLE 31. 
ZONAL HARMONICS.* 


The values of the first seven zonal harmonics are here given for every degree between @ = 0° and @ = go®, 


0.9991 
-9963 
9918 
-98.54 
9773 


-9674 
9557 
9423 
9273 
.Q106 


8923 
8724 
851 
8283 
8042 


7787 
7519 
7240 
6950 
-6649 


6338 
.6019 
5692 
5357 
-5016 


.4670 
4319 
3964 
3007 
3248 


-2887 
2527 
.2167 
.1809 
+1454 


1102 
:0755 
.0413 
.0077 
—.0252 


==3O574 
—.0587 
—.1I19I 
—.1485 
—.1768 





* Calculated by Prof. Perry (Phil. Mag. Dec. 1891). See also A. Gray, ‘‘ Absolute Measurements in Electricity 
and Magnetism,” vol. ii., part 2 = = 


SMITHSONIAN TABLES. 





TABLE 31 (continued). 55 
ZONAL HARMONICS. 
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4 M F A 
Table of values of log ro for facilitating the calculation of the mutual inductance M of tw 
47Vaa 


radii a, a’, at distance apart 6. The table is calculated for intervals of 6/ in the value of cos—1 { 


 TasBLe 32. 


MUTUAL INDUCTANCE.* 


from 60° to 90°. 





60° |1.4994783] 5022651| 5050505 


61 
62 
63 
64 


5272883} 5300628] 5328361 
5549864] 5577 510/ 5005147 


582597 3| 5853546 5881113 
6101472/6128998|61 56522 


65° |1.6376629|64041 37 |6431645 


66 
67 
68 
69 


71 


66517 32|6679250|6706772 
6927081 |6954642|6982209 
7203003}7 230640/7258286 
7479848}7 507 597 |7 535361 


1-77 58000|7785903|781 3823 
8037882/8065983/8094107 
8319967 |8348316)/8376693 
860478 5/8633440|8662129 
8892943/8921969|8951036 


1.918 5141921461 3/9244135 
9482196|9512205/9542272 
978 5079/981 5731 |98464 54 

0.0094959|01 2638 5/01 57896 
041 327 3/0445633)0478098 


0.0741816]077 5316|0808944 
1082893] 1117799|11 52863 
1439539|1476207|1 513075 
1815§890]185481 5|1894001 
2217823) 22597 28|2301983 


0.26541 52/27001 56|2746655 
3139097] 3191092) 3243843 
36981 §3)37 59777| 3822700 
438 5420] 4465341 | 4548064 


5360007 | 5490969] 5632886] 5788406) 5961 320|61 57370 


M 
Values of log DEN 


5078345] 5106173} 5133989 
5356084] 5383796] 5411498 
5632776] 5660398] 5638011 
§90867 5} 5936231) 5963782 
6184042|621 1 560]6239076 


64591 53/6486660]6514169 
6734296|6761824]6789356 
7009782|7037 362]7064949 
72859421731 3609]7 341287 
75631 38|7 590929}7618735 


7841762|78697 20}7897696 
8122253|8150423|8178617 
8405099/8433534]8461998 
86908 52|871961 148748406 
89801 44|900929 519038459 


927 3797 |9303330193 33905 
957 2400/9602 590]9632841 
9877249/99081 18]9939062 
0189494/0221181]0252959 
0510668 0543347 [05761 36 


0842702|0876592]0910619 
1188089] 1223481]1259043 





15501 49/1 587434]1624935 
1933455] 1973184] 201 3197 
2344600] 2387 591]2430970 


2793670) 2841 221} 2889329 
3297 387| 3351762) 3407012 
3887006) 3952792] 4020162 
4633880] 4723127]4816206 


36’ 


42’ 43’ 


0 coaxial circles of 
(a—a!)? + 8 \4 
(anal B 


54’ 


5161791! 5189582) 5217361| 5245128 


5439190 
5715018 
5991322 
6266589 


6541678 
6816891 





7092544 
7368975 
7646556 


7925692 
8206836 
8490493 
8777237 
9067728 


9362733 
9663157 
9970082 
0284830 
0609037 


0944784 
1294778 
1662658 
2053502 
2474748 


2938018 
3463184 
4089234 
4913595 





546687 2| 5494545 
5743217| 5770809 
6018871|6046408 
6294101|6321612 


6569189]6596701 
6844431)/6871976 
7120146|7147756 
739667 57424387 
7674392|7702245 


7953709|7981745 
82350808263 349 
8519018|8 547575 
8806106883 5013 


909701 2|9126341 


9392515 
9693537 
OOOIISI 
0316794 
0642054 


9422352 
9723983 
0032359 
0348855 
067 5187 





0979091 | 1013542 
1330691 |1 366786 
1700609] 1738794 
2094108] 2135026 
2518940|2563561 


2987 312| 3037238 
3520327|3578495 
41601 38|4233022 
501 5870|5123738 





6385907 


5522209 
5798304 
6073942 
6349121 


6624215 
6899526 
7175375 
7452111 
7730114 


8009803 
8291645 
8576164 
8863958 


9155717 


9452246 
97 54497 
0063618 
0381014 
0708441 


1048142 
1403067 
1777219 
2176259 
2608626 


3087823 
3637749 
4308053 
5238079 





6663883) 7027765 


7586941 





* Quoted from Gray’s ‘‘ Absolute Measurements in Electricity and Magnetism,” vol. ii., p. 852. 
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TABLE 3S. 


ELLIPTIC INTECRALS. 
Values of if 7(1—sin?9sin?¢)t? aé, 
0 


57 


This table gives the values of the integrals between o and 7/2 of the function (1—sin26sin2¢)** a for different val- 
ues of the modulus corresponding to each degree of @ between o and go. 


T 
ie 2 1—sin2@sin%)*ap 
0 


0.196120 
196153 
196252 
196418 
196649 


0.196947 
197312 
197743 
198241 
198806 


0.199438 
200137 
200904 
201740 
202643 


203615 
204657 
205768 
206948 
208200 


.209522 
210916 
212382 
213921 
215533 


0.217219 
218981 
220818 
222732 
224723 


0.226793 
228943 
231173 
233485 
235880 


0.238359 
240923 
243575 
246315 
249146 


0.252068 
255085 
250197 
261406 
264716 


0.268127 





T T 
?(1—sin%@sin2) dp f 2 
9 0 


0.196120 
196087 
195988 
195822 
195591 


195293 
194930 
194500 
194004 
193442 


0.192815 
192121 
I9I 362 
190537 
189646 


0.188690 
187668 
186581 
185428 
184210 


0.182928 
181580 
180168 
178691 
177150 


0.175545 
173876 
172144 
170348 
168489 


0.166567 
164583 
162537 
160429 
158261 


0.156031 
53142 
151393 
148985 
146519 


0.143995 
141414 
138778 
130086 
133340 


0.130541 


Se ee 
(1—sin?@ sin? ¢)3 


0.268127 
271644 
275267 
279001 
282848 


.2868 11 
290805 
295101 
299435 
393901 


308504 
313247 
315138 
323182 
325384 


0.333753 
339295 
345020 
350936 
357953 


0.363384 
369940 
376730 
383787 
391112 


0.398730 
400665 
414943 
423596 
432660 


0.442176 
452196 
462782 
474008 
455967 


0.498777 
512591 
527613 
544120 
562514 


0.583396 
607751 
637355 
676027 
735192 


o 


0.130541 
127690 
124788 
121836 
118836 


0.115790 
112698 
109563 
106386 
103169 


0.099915 
096626 
093303 
089950 
086569 


0.083164 
079738 
076293 
072834 
069364 


0.065889 
062412 
055937 
055472 
052020 








0.048589 
045183 
o41812 
038481 
035200 


0.031976 
028819 
025740 
022749 
019858 


0.017081 
014432 
O11927 
009584 
007422 


0.005465 
003749 
002278 
OOII2I1 
000326 
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TABLE 34. 


MOMENTS OF INERTIA, RADII OF GYRATION, AND WEIGHTS. 


In each case the axis is supposed to traverse the centre of gravity of the body. The axis is 
one of symmetry. The mass of a unit of volume is w, 


Sphere of radius + 


Spheroid of revolution, po- 
lar axis 2a, equatorial di- 
ameter 27 


Ellipsoid, axes 2a, 24, 2c 


Spherical shell, external ra- 
dius 7, internal 7” 


Ditto, insensibly thin, ra- 
dius ”, thickness dr 

Circular cylinder, length za, 
radius r 

Elliptic cylinder, length 2a, 
transverse axes 26, 2¢ 

Hollow circular cylinder, 


length 2a, external ra- 
dius 7, internal 7 


Ditto, insensibly thin, thick- 
ness ar 

Circular cylinder, length 2a, 
radius 7 


Elliptic cylinder, length 2a, 
transverse axes 2a, 26 


Hollow circular cylinder, 
length 2a, external ra- 
dius 7”, internal 7” 


Ditto, insensibly thin, thick- 
ness dr 


Rectangular prism, dimen- 
sions 2a, 24, 2c 


Rhombic prism, length 2a, 
diagonals 24, 2¢ 


Ditto 
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Diameter 
Polar axis 


Axis 2a 
Diameter 


Diameter 


Longitudinal 
axis 2a 


Longitudinal 
axis 2a 


Longitudinal 
axis 2a 


Longitudinal 
axis 2a 


Transverse 
diameter 


Transverse 
axis 20 


Transverse 
diameter 


Transverse 
diameter 


Axis 2a 
Axis 2a 


Diagonal 24 


Amwale 
3 
4nzw(73—r'8) 


3 


4nwredr 
2mrwar2 
2mwabe 
2mwa (72—r!2) 
4nwardr 
anwar? 
2mwabe 
2mrwa(7r2—r!2) | 
4rwardr 
Swabe 


4wabe 


Awabe 


(Taken from Rankine.) 


Moment of Inertia Io. 


x0 


4nwabc(b2-+-c2 ) 
eS) 
8272 (7r5—r’5) 
T5 
8rw4dr 
3 


mwart 
mwabc(b2+-c2) 
2 


mwa(A—r'4) 


4nrwartdr 


mwar?(372-+ 4a?) 
6 

mwabc(3c?-+-4a?) 
6 


rwa ; 3(4—7'h) 


+-4a2(r2—r2) 
reva{2r8-4 a7) dr 


Swabe(b?-+-c?) 
3 
2wabe(b?+-c?) 
3 
2wabe(c?+-2a?) 
3 


Square of Ra- 
dius of Gyra- 


B42 
5 
2(75—r'5) 


prt 7/2 





Diameter in 
lunches. 


0.500 
404 
0.432 
-400 
1372 
348 
324 
0.300 
.276 
.252 
.232 
.212 
0.192 
.176 
160 


144 
128 


0.116 
104 
.092 
080 
.072 

0.064 
.056 
.048 
.040 


.036 


0.032 
.028 
024 
022 


-020 


0.0180 
-O164 
.0148 
.0136 
0124 


0.0116 
.0108 
.O100 
0092 
.0084 


0.0076 
.0068 
-0060 
.0052 
.0048 


0.0044 
.0040 
.0036 
.0032 
.0028 

0.0024 
.0020 
.OO16 
-OOI2 
.OOIO 


Section in 
Sq. Inches. 


0.1963 


1691 
0.1466 
E27, 
-1087 
.0951 
0825 
0.07069 
05983 
.04988 
.0422 
03530 
0.02895 
02433 
02010 
01629 
.01287 
0.010568 
008495 
.00664: 
005027 
.00407 I 


0.003217 
002463 
.OOI8IO 
O01 257 
.OO1018 


0.000804 2 
.0006158 
.0004 524 
.000380I 
0003142 

0.0002 545 
.0002T12 
.0001728 
0001453 
-0001 208 

0.00010568 
00009161 
.000078 54 








.00006648 
.0000 55,42 


0.00004 536 
00003632 
.00002827 
.00002124 
-00001810 


0.00001 521 
.00001 257 
.OOOOIO18 
.00000804 
.00000616 


0.000004 52 
,0000031 4 
.00000201 
.O0000I 13 
.00000079 
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Diameter 
in Centi- 
metres. 


1.2700 
1786 


1.0973 
.0160 
0.9449 
8839 
.8230 
0.7620 
-7010 
.6401 
-5893 
5335 
0.4877 
4479 
-4064 
3658 
3251 
0.2946 
.2042 
2337 4 
.2032 
.1829 
0.16256 
14224 
12192 
.I0160 
09144 
0.08128 
.O7112 
.06096 
05538 
.05080 


0.04572 
.04166 
:03759 
03454 
.031 50 

0.02946 
£02743 
.02540 
.02337 
.02134 


0.01930 
.01727 
01524 
.O1 321 
01219 

0.01118 
-O1016 
.0OQI 4 
00813 
00711 


0.00610 
00508 
.00406 
.00305 
00254 








TABLES 35-36. 


BRITISH GAUGE NUMBERS AND SIZES OF WIRES. 
For Brown & Sharp American Gauge and Electrical Constants see Tables 40 and 4r. 


TABLE 35.— British Standard Wire Gauge. 


Section in 
Sq. Cms. 


1.267 
O91 
0.9456 
8107 
7012 
6136 
-5319 
0.4560 
3558 
23218 
2727 
2277 
0.18679 
.15696 
-12973 
10507 
08302 
0.06818 
05480 
04289 
03243 
.02627 
0.020755 
.01 5890 
-O11675 
.008107 
.006567 
0.005189 
-003973 
002922 
002452 
.002027 


0.0016417 
.001 3628 
.OOIT099 
.0009363 
.000779I 


0.00068 18 
0005910 
.0005067 
0004289 
0003575 

0.0002927 
0002343 
.0001824 
.0001 370 
.0001 167 


0,0000982 
.oooo8 11 
.0000656 
.0000519 
.0000397 

0.0000292 
0000203 
00001 29 
.000007 3 
0000051 
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TABLE 36.— Birmingham Wire Gauge. 


Gauge 
Number. 


° 
CON HM UpwWdE 0888 


Diameter in 
Inches. 


.009 
.008 
.007 
.005 


0.004 


Sections in 
Sq. Inches. 


0.16188 
.14186 
11341 
:09079 


0.07069 
06335 
05269 
04449 
03801 


0.03237 
0254 
0213 
.01720 
.O1410 


0.011310 
.009331 
.007088 
005411 
.00407 2 


0.0033183 
.0026421 
.0018857 
0013854 
.0009621 


0.0008042 
.00061 58 
.0004909 
.0003801 
.00031 42 


0.000254 5 
.000201 I 
0001 539 
0001 327 
.OOO1 181 


0.000078 54. 
00006362 
.0000 5027 
.00003848 
.00001963 


0.00001 257 





Diameter 
in Centi- 
metres. 


1.1532 
0795 
0.9652 
8636 


0.7620 
7214 
-6579 
6045 
5508 


0.5156 
-4572 
4191 
-3759 
*3494 


0.3048 
-2769 
+2413 
-2108 
1829 


0.16510 
-14732 
.12446 
10668 
.08890 


0.08128 
.O7 112 
06350 
.05598 
05080 


0.04572 
.04064 
-03556 
.03302 
03048 


0.02540 
.02286 
02032 
01778 
.01270 





Section in 
Sq. Cms. 


1.0444 
.Q152 
7317 
5058 


0.4560 
-4087 
3399 
.2870 
2452 


0.20881 
16417 
13795 
.11099 
.09098 


0.07297 
.06160 
04573 
03491 
.02627 


0.021409 
.017046 
012166 
.008938 
.006207 


0.005189 
-003973 
003167 
002452 
.002027 


0.0016417 


0.01016] 0,0000811 
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This table gives the cross section and weights in British units of copper, iron, and brass wires of the diameters 


given in the first column. For one tenth the diameter divide section and weights by 100. For ten times the 


TABLE 37. 
BRITISH UNITS. 


Cross sections and weights of wires. 


diameter multiply by 100, and so on. 












Area of 
2 4 cross 
gis | section 
ae in Pounds 
A Sq. Mils. | per Foot. 





















































10 78.54 | .000303 
II 95-03 0367 
12:|, 113310 0436 
13) lye 32.7.8 O5I2 
Toon 0594 
15 | 176.71 | .c00682 
16] 201.06 0776 
17 | 226.98 0876 
18 254.47 0952 
19 | 253.53] 1094 
20 | 314.16 | .co1212 
21 | 346.36 1336 
22| 380.13 1467 
23| 415.48 1603 
24} 452.39] 1746 
25 | 490.87 | .cor894 
26] 530.93 2046 
2 572-50 2209 
28 | 615.75 2376 
29 | 660.52 2549 
30 | 706.86 | .002727 
ST 75477 202 
2| 804.25 3103 
33 | 855-30] 3300 
34 | 907-92 3503 
35 | 962.11 | .003712 
36 | 1017.88 3927 
37 | 1075.21 4149 
38 | 1134.11 4376 
39 | 1194.59] 4609 
40 | 1256.64 | .004849 
41 | 1320.25 5094 
2 | 1385-44] 5346 
43 | 1452.20 5003 
44 | 1520.53 5867 
45 | 1590.43 | .006137 
46 | 1661.90 6412 
47 | 1734-94] 6694 
48 | 1809.56 6982 
49 | 1885.74] 7276 
50 | 1963.50 | .007576 
51 | 2042.82 7982 
52 | 2123.72 8194 
53 | 2206.18 8512 
54 | 2290.22 8537 
2375-83 | .009167 
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Copper — Density 8.90. 


Log. 


4.48150 
56429 
63986 
79939 
7737 


4.83368 
85974 
-94240 

_-99205 

3-03902 


3.08357 
12594 
16034 
-20496 
-24192 


3-27738 
31146 
-34423 
37583 
-40030 


3.43575 
-40424 
49181 
51854 
-54446 


3.56964 
59412 
61791 
64108 
66364 


3-68 563 
-70709 
.7 2801 
74845 
70842 


3-78793 
80703 
82569 
84399 
86189 


3:87945 
89664 
O1352 
93005 
94630 


3.9622 





Iron — Density 7.80. 








Brass — Density 8.56. 









Pounds 
per Foot. 


Feet per 


Pound. Log. 






































3300. | .0002656 | 4.42420 
2727. 03214 -50697 
2201. 03825] -53257 
1953. 04488 | .65208 
1683. 05206] .71646 
1467. } .0005976 | 4.77637 
1289. 06799] .83244 
1142. 07675} .83510 
1018. 08605} .93475 
QI4. 09588 | .98171 


825.1 ].001062 | 3.02626 
748.3 1171 06864 
681.8 1286 10904 
623.8 1405 14766 
572-9 | 1530 | -18463 


528.0 | .001660 | 3.22008 
488.1 1795 | -25415 
452.6 1930 | .28693 
420.9 2082 31852 
392-4 2234 | -34900 









366.7 | .002390 | 3.37845 
343-4 | 2552 | 40693 

22.2 2720 | .43450 
303.0 2892 | .40123 
285.4 3070 | .48716 









269.4 |.003253 | 3-51233 
254-6} 3442 | -53691 
241.0 3636 | .50061 
228.5 3844 | .58476 
216.9 4040 | .60633 


206.2 | .004249 | 3.62833 
196.3} 4465 | .64977 
187.1 4685 | .67070 
178.5 4911 | .69114 
170.4 5142 | .7IIII 









162.9 | .005378 | 3-73063 
155-9] 5620 | .74972 
149.4 5867 | .76840 
143.2 6119 78669 
137-4] 6377 | -80459 


132.0 | .006640 | 3.82214 
126.9 6908 83934 
122.0 7181 85621 
117.5] 7460 | .87275 
113-2 | 7744 | -88899 








109.1 | .008034 | 3.90493 




















































002623 
2801 
2985 
3174 
3369 


003570 
3777 
3990 
4218 
4433 


-004664 
4900 
SI4I 
5389 
5643 









005902 
6167 
6438 
6715 
6998 


.007 287 
7581 
7381 
8187 
8499 


.008817 









































































Pound F 

Ber Foot Log. Pounds 

0002915 | 4.46458 3431. 
03527} 54735 | 2836. 
04197 | 62295 | 2383. 
04926| 69246 | 2030. 
05713} 75084] 1750. 

0006558 | 4.81675 | 1525. 
07461 | .87282] 1340. 
08423] .92548 | 1187. 
09443 | _-97513 | 1059. 

.0010522 | 3.02209] 950. 

001166 | 3.06664] 857.7 
1285 | .10902] 778.0 
I4II | .14942] 708.9 
1542 | .18804] 648.6 
1679 | .22500} 595.7 

001822 | 3.26046] 549.0 
1970 | -20453| 597-5 
2125 | .32731 470.0 
2285 | .35890| 437.6 
2451 | .38938| 408.0 











3.41882 
“44731 
-47458 
-5SO16l 
52754 


381.2 
357-0 
335-1 
315.1 
290.8 
















280.1 
264.7 
250.6 
23750 
225.6 






3°55271 
57719 
-60098 
62514 
-64671 


3.66871 
6901 5 
-71108 
73152 
75149 


















214.4 
204.1 
194.5 
185.6 
1772 





































3-77101 | 169.4 
-79010| 162.1 
80878 | 155.3 
82706] 148.9 
84497 | 142.9 

3.86252] 137.2 
.87972| 131.9 
89659| 126.9 
O1313)| 122.0 
92937 | 117-7 





3-94531| 113-4 








| 
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TABLE 37 (continued). 61 
BRITISH UNITS. 


Cross sections and weights of wires. 


Area of Copper — Density 8.90. Iron — Density 7.80, Brass — Density 8.56. 
cross 
section 


Feet per} Pounds Feet per 


in 
Sq. Mils. ‘oot. 8: : : Log. Pound. | per Foot. Log. Pound. 


2375.83 |. 3.96223 ; .00803 4 124.5 | .008817 | 3.94531 | 113.4 
2463.01 .97789 : ee 120.1 09140 | .g6096 | 109.4 
2551.76 -99325 | IOI. 08629 115.9 09470 | .97633 | 105.6 
2642.08 2.00837 : 08934 9 6] 11.9 09805 | .99144} 102.0 
2733-97 02320 : 09245 | - 108.2 10146 | 2.00629} 98.6 


2827.43 |. 2.03782| OI. .00956 104.59 | 01049 | 2.02088} 95.30 
2922.47 2 05216 : 0988 IOI.19 1085 03524] 92.21 
3019.07 .00628 : 1021 97-95 1120 .04936| 89.25 
3117.25 2 08019 5 1054 94.87 1157 .06326| 86.45 
3216.99 2 .09386 : 1088 -03 91.83 1194 07694} 83.77 


3318.31 | .012 2.10732 : O1I22 | 2. 89.12 | .01231 | 2.09041 | 81.21 
3421.19 2 .12061 : 1157 : 86.44 1270 -10367| 78.76 
3525-05 -13367 : 1192 2 $3.88 1308 -11673| 76.43 
3031.68 14055 : 1228 : 2) 81.42 1348 -12960| 74.20 
3739-28 15924 : 1264 : 79.09 1388 -14228| 72.06 





3848.45 |. 2.17174 : 01302" '|\2. 76.82 | .01429 | 2.15489] 70.00 
3959-19 28 | .18404| 65. 1339 12 74.69 1469 .10710| 68.06 
4071.50 19618 ; 1377 13887 | 72.63 ISit 17925] 66.19 
4185.39 20817 i 1415 : 70.66 1553 -19123| 64.38 
4300.84 -22000 1454 | .162 68.76 15960 | .203 62.66 


4417.86 |. 2.23165 ‘ 01494 | 2. 2| 66.95 | .01639 | 2. 61.01 
4530-46 24317 S13 1534 : 65.19 1684 : 59-40 
4656.63 25453 4 1575 : 63-50 1728 : 57-87 
4778.36 -20574 eo 1616 .20839| 61.89 1773 4 56.39 
4901.67 2) -27681"].) 52:3 1658 .2 60.33 1819 : 4] 54-99 





5026.55 |. 2.28769 : 01700 | 2.23 58.83 | 01865 | 2.2 53-61 
5153-00 5 29848 52 1743 “2 57-39 Igi2 .28 52-29 
5281.02 | 203 .30914 ; 1786 | .25 56.00 1960 -29221| 51.03 
5410.61 | 2 31906 : 1830 262 54-66 2008 30274] 49.80 
5541-77 .33006 : 1874 | . 53-36 | 2057 -31314| 48.63 


5674.50 | .o2 2.34034] 45. -OI9QI9 a2 52.11 | .02106 | 2.32342| 47.49 
5808.50 | 22 -35050| 44.62 1964 -29320|] 50.91 2156 -33358| 46.39 
5044.68 2 «360054 ; 2010 : 49.75 2206 -34362| 45-33 
6082.12 37047 : 2057 ; 48.62 2257 -35355| 44-30 
6221.14] 2 38028 A 2104 eS 47-54 2309 30330] 43-31 


6361.73 | .02 .38999 02151 -33269| 46.49 | .02360 37297 | 42-37 
6503-88 | 2 39958 ; 2199 a2 45-47 2414 .38266| 41.43 
6647.61 .40908 : 2248 : 8| 44.49 2467 -39216| 40.54 
6792.91 2 -41847 : 2297 ‘ 43-54 2521 -401 54 39-67 
6939-78 | 2 42775 j 2347 “3 42.61 2575 -41084]| 38.83 





7088.22 |. 2.436094 E 192307; ||'2: 41.72 | .02630 | 2.42003} 38.02 
7238.23 -44604 : 2448 38874 | 40.86 2086 -42912| 37.23 
7389.81 +45504 2499 3 40.02 2742 |. .43812] 36.46 
7542.96 | 2 46395 2551 | .40665| 39.20] 2799 | -44703) 35-72 
7697-69} 2 47277 2003 | - 38-42 | 2857 | -45585] 35.01 


100} 7853.98 |. 2.48150 i .02656 | 2.42420| 37.65 | .o2915 | 2.46458] 34.31 
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62 TABLE 38. 
METRIC UNITS. 
Cross sections and weights of wires. 


This table gives the cross section and the weight in metric units of copper, iron, and brass wires of the diameters 
given in the first column. For one tenth the diameter divide sections and weights by roo. For ten times the 
diameter multiply by 100, and so on. 


Copper — Density 8.90. Iron — Density 7.80. Brass — Density 8.56. 


Log. 


Diam. in thou- 
sandths of acm. 
Area of cross 

section (,°",)* 


2.84448 |14.306 ] 0. 2.78718 | 16. 0.06723] 2.82756 | 14.874 
92725 |11.823 | . -86996 | 13. .08135] .91034 | 12.293 
1.00285 | 9.935 | - _-94556 | II. 09651} .98594 | 10.330 
07236 | 8.465 | . 1.01506 | 9.6 -11362| 1.05544 | 8.501 
-13674 | 7-299 | -12008} .07945 | 8. -13177| -11983 | 7.589 


— 
hWONO 


~ 
oO 


1.19665 | 6.358 |o. 1.13936 | 7. 0.1513 | 1.17974} 6.611 
25272 | 5.588 | . 19542 | 6. 1721 | .23580| 5.810 
30538 | 4.951 | . .24808 | 5s. 1943 | .28846] 5.147 
35503 | 4.415 | - -20773.| 5: -2178 | .33811 | 4.591 
-40199 | 3.963 | -: -34469 | 4. 2427 | .38507 | 4.120 


st 
Oo CONT OD 


1.44654 | 3.577 0. 1.38925 | 4. 0.2689 | 1.42963] 3.719 
48892} .244 | . 43162 | 3. -2965 | -47200]| .373 
5203211, 2.050. 11 247/203 || 23254) |60240|) ©2074 
-56794} .704 | .32 51064 | . 3557 | -55103 | 2.812 
-60490 | .484 | . 547601 3872 | .58799 


1.64036 | 2.289 Jo. T.58306 0.4202 | 1.62344 
67443 | .116 | . 61713 4545 | .65751 
-70721 | 1.962 | -- -64992 -4901 | .69030 
73880 | - .825 | . 68150 “S271 ||| ¢-72488 
76928 | -7Or.| . -71198 5054 | -75236 





1.79872 | 1.590 Jo. 1.74143 0.6051 | 1.78181 
(O2720 ||. A SOraias 6901 | 6461 | .81029 
85478 | .397 | - ‘79749 | - 6884 | .83787 
OSUST ||) ss04uali cc 82421 | . 7321 | .86459 
90744 | .238 | . 85014 -7772 | .89052 


T.93261 | 1.168 Jo. 1.87531 0.8236 | 1.91570 
-95709 | -104 | . 89979 8713 | -94017 
.98088 | .045 | . -92359 9204 | .96397 

0.00504 | 0.983 | . 94775 9730 | .98813 
02061 | .o4t | . 90931 1.0230 | 0.00969 


0.04861 | 0.8941 | o. T.99131 1.076 | 0.03169 
07005 | .Ssii}t. 0.01275 .130 05313 
09098 | .8rr10] . 03368 -156 -07 400 
11142) 2738" 05412 +243 09450 
-13139 | .7389] . .07 409 «302 11447 


0.15091 | 0.7065] 1.2 0.09361 1.361 | 0.13399 
17000} .6761] . -I1270 423 -15308 
-18868 | .6476] . 13138 | .7389] .485 17176 
-20696 | .6209] . 14967 | . -549 -19005 
-22487 |. .5958] .471 16758 | . 014 20790 


0.24242 | 0.572211.532 | 0.18513 1.681 | 0.22551 
25962} .5500] .593 20232 768 24371 
-27649 | .5291] .657 21919 818 -25057 
29303 | -5093] -721 -23574 888 27012 
30927 | .4900] .786 25197 |. -960 29235 





0.32521 | 0.4729]1.853 | 0.26791 2.034 | 0.30829 
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Diam. in thou- 
sandths of a cm. 
section (;°",)2 


Area of cross 


55 | 2375.83 
56 | 2463.01 
57 | 2551.76 


58 | 2642.08 | 
59 | 2733-97 | 


60 | 2827.43 
61 | 2922.47 
62 | 3019.07 
63 | 3117-25 


64 | 3216.99] 
65 | 3318.31 | 


66 | 3421.19 


67 | 3525-65 
68 | 3631.68 


69 | 3739.28 
70 | 3848.45 


71 | 3959-19} 


72 | 4071.50 
73 | 4185-39 
74 | 4300.54 


75 | 4417.86 


76 | 4536.46} 


77 | 4656.63 
78 | 4778-36 
79 | 4901.67 


80 | 5026.55 
81 | 5153-00 
82 | 5251.02 
83 | 5410.61 
84 | 5541-77 


85 5674-50 
86 | 5808.30 


87 | 5044.68 
88 | 6082.12 


89 | 6221.14 


90 | 6361.73 
QI | 6503.88 
92 | 6647.61 
93 | 6792.91 
94 | 6939-78 


95 | 7088.22 


96 7238.23 
389.81 


98 | 7542-96 
99 | 7697.69 


100 | 7853.98 


TABLE 38 (continued). 
METRIC UNITS. 


Cross sections and weights of wires. 


Copper — Density 8.90. 


232 


3-426 


624 
725 
828 


3-932 
4-037 
144 


-253 
+362 


4-474 
586 
-700 
S15 
-932 


5-050 
170 
.291 
413 
537 


5-662 
-788 
O16 

6.046 
176 

6.309 
442 
-577 
71g 
851 


6.990 
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0.32521 
34086 
35623 
°37134 
-38618 


0.40078 
41514 
42926 
-44316 
-45084 


0.47031 
-48357 
-49663 
50950 
52218 


0.53479 
-54700 
“55915 
57113 
58294 


0.59460 
.60611 
-61746 
.62867 


-63974 


0.65066 
60145 
67211 
-68264 
69304 


0.70332 
71348 
+72352 
73345 
-74326 


0.75297 
-76256 
-77200 
-78144 
79974 


0.79993 
.80902 
81802 
82693 
83575 


0.84448 


‘1806 
1766 


1690 
1654 


1619 


1585 
1552 
1520 
.1490 
-1460 


1431 


Iron — Density 7.80. 


2.588 


ore 


3-446 


632 
727 
823 


3.921 
4.019 
119 
.220 


“oe0) 


4.426 
531 
-637 
744 
852 


4.962 
5:973 
185 
298 
413 
"26 
704 


6.004 
6.126 


0.34349 
-35784 
37196 
38587 
-39954 


0.41301 
42627 
43933 
-45220 
-46488 


0.47749 
48970 
50185 
51383 
-52565 


0.5373! 
54831 
50017 
57137 
-58244 


0.59336 
-60415 
61481 
62534 
-63574 


0.64602 
65618 
.66622 
67615 
.68 596 


0.69567 
79527 
71476 
72414 
73344 


0.74263 
75173 
-7607 3 
-76964 
-77840 


0.78718 


Brass — Density 8.56. 


-940 


6.068 
-196 
-326 
-457 
589 


6.723 


Log. 





0.30829 
+32394 
-33931 
35442 
+3927 


0.38387 
-39823 
41235 
42625 
44092 


0.45339 
-46065 
-47971 
49258 
50526 


0.51787 
53008 
54223 
55421 
-56603 


0.57769 
“58919 
.60056 
61175 
62283 


0.63375 
64454 
-65519 
66572 
67612 


0.68640 
.69656 
-70660 
71653 
-7 2634 


0.7 3605 
74505 
“75514 
70452 
77382 


0.78301 
79211 
Soll 
81002 
81884 


0.82756 


63 





64 TABLE 39. 
BRITISH AND METRIC UNITS. 
Cross sections and weights of wires. 


The cross section and the weight, in different units, of Aluminium wire of the diameters given in the first columm 
For one tenth the diameter divide sections and weights by 100. For ten times the diameter multiply by 100, 
and so on. 





Aluminium — Density 2.67. 


Area of 
cross 
section.* 


Pounds Feet Ounces Grammes 
Pp 


per per 
Pound. Foot. 


Log. 


Diameter.* 


per 
Metre.* 


78.54 | 0000909 | 5. 11000. }|.001455 | 3.16274 : .02097 | 2.32160 
95-03 OII00 | 4. googr. 01760] .24551 | 602. 02537 | -40437 
II3.10} O1309] . 7638. 02095| .32111 ; 03020 | .47997 
132.73 01536] . 6509. 02455] .39062 E 03544 | -54948 
153-94] 01782] . 56012. | 02851] .45500 7 04110 | .61386 





176.71 | .0002045 | 4. 4889. | .003273 | 3.51491 : 04718 | 2.67377 
201.06] 02327] . 4297. 03724] 57097 | 268. 05368 | .720984 
226.98 02627] . 3876. 04204| .62364 : .06060 | .78250 
254-47] 02946] . 3395: | 04713] -67329| 212.2 | .06794 | .83215 
283-53]. 03282] . 3047. 05251 | .72025 : .07570 | .879II 


314.16 | .0003636 | 4. 2750. | .005818 | 3.76480 g .08388 | 2.92366 
346.36 04009] . 2494. 06415} .80718 : .09248 | .96604 
380.13 04400] .643¢ 2273. 07040| .84758 2. -10149 | 1.00644 
415.43 04809| . 2079. 07697} .88630 : -11093 | .04506 
452.39 05237| - 1910. 08378 | .92316 ; -12079 | .08202 





490.87 | .0005682 | 4. 1760. |.00909 | 3.95862 : ZIT | 1.11748 
530-93 06147] .78 1627. 0983 | _.99269 : 1418 -I5155 
572.50] 06628] .82 1509. 1060 | 2.02547 s 1529 18433 
615.75] 07127] .852 1403. 1140 | .05705 : 1644 .21592 
660.52 07646| . 1305. 1223 | .08753 : 1764 -24640 


706.86 | .0008 182 | 4. 1222. |.01309 | 2.11698 ; 1887 | 1.27584 
754-77] 08737] - 1145. 1398 | 14546 : 2015 -30433 
804.25 09309] . 1074. 1489 | .17304 7 -2147 -33190 
855.30] ©9900] . 1OIO. 1584 | .19977 : 2284 35863 
907.92 10509 | 3.02 952. 108i | .22570 ; 2424 38450 


962.11] .oorrr4 | 3. 897.9] .01782 | 2.25087 E 2569 | 1.40 

1017.88 TL 7 Sale 848.8} 1885 ee . oes ae 
1075.21 1245 |. 803.5} I99I1 | .29914 : 2871 -45800 
1134.11 1316 : 760.0] 2105 | .32329 ; 3035 48216 
1194.59 1383/4100 723-2) 2212 | .34487 : 3190. | .50373 


1256.64] .001455 | 3. 687.5] .02327 | 2.36687 : 23355. | 1-52573 
1320.25 1528 | .182 654.4] 2445 | .38831 : -3525 54717 
1385.44 1604 | . 623.6] 2566 | .40924| 38. 3699 -56810 
1452.20 LOST “I "2 594-9] 2690 | .42968 : 3877 58854 
1520.53 1760 | . 508.2] 2816 | .44964 . 4060 | .60851 


1590.43] 001841 | 3. 543-2] 02946 | 2.46916 : 4246 | 1.62803 
1661.90 TOQZA4 ili g.2 519.8] 3078 | .48825 : -4437 .64712 
1734-94 2008): 498.0] 3213 | .50603 : 4632 .66580 
1809. 56 2095 =| = 477-4) 3350 | «52522 : -4832 -68408 
1885.74 2183 shore 458-1] 3492 | .54313 : 5035 -70199 


1963.50 | 002273 | 3. 440.0 | .03636 | 2.56068 : 5243 | 1.71954 
2042.82] 2365 6 22.9] 3783 | .57788 : 5454 | -73074 
2] 2455 | . 406.8} 3033 | -59475| 25-42] -5670 | .75361 

2554 394-2] 4086 | .61129 : 5891 “77015 

2051 377-2]. 4242 | .62753 . 115 78639 


.002750 363-6] .04400 | 2.64346 : 6343 | 1.80233 








* Columns 3-8, in thousandths of an inch; 9-12, thousandths of a centimetre. 
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TABLE 39 (continued). 65 
BRITISH AND METRIC UNITS. 


Cross sections and weights of wires. 


Aluminium — Density 2.67. 


Area of 
cross F Grammes : Metres 
section. 5 per og. per 
Metre.* Gramme. 


Diameter.* 


0027 50 
2851 
2954 
3058 
3165 


003273 
3383 
3495 

608 


3724 


4978 


005114 
5251 
5390 
5531 
5074 


8033 


008205 
8378 
8554 
8731 
8910 


.009091 


3-43934 
“45500 
-47037 
-48547 
50032 


3-51492 
52928 
54340 
55730 
$7098 


3-58445 
-59771 
-61077 
62364 
63632 


3-64893 
66114 
67328 
68526 
69708 


3.70874 
.72025 
-73160 
-74281 
75387 


3.76480 
77559 
-78625 
-79678 
80718 


3.81746 
82762 
83766 
84758 
-85740 


3.86710 
.87670 
88619 
89558 
-90487 


3-91407 
92316 
.93216 
-94107 
94989 


3-95862 


.07129 |2 


.07 333 
-07541 
:07751 
.07905 


08182 
.08402 
.08624 
088 50 


.09078 


.09309 | 2. 


09544 
09781 
-10021 
-10264 


IOS 
Te 
.IIOI 
.1126 
1152 


1178 
1205 
1231 
1258 
1285 


IQS 
.1341 
1369 
-1397 
1426 


1455 


1.07122 
.08082 
09031 
09970 
-10899 


T.11819 
12728 
13628 
14519 
15401 


1.16274 


1.80233 


81798 
83335 
84846 
86331 


1.87790 
89226 
.90638 
92028 
93396 


1.94743 


O.O1IQI 
02412 
03627 
04825 
.06006 


0.07172 
08323 
109458 
-10579 
11086 


0.12778 
-13857 
14923 
15976 
17016 


18044 
-19060 
.20064 
21057 
22038 


0.23009 
»23968 
.24918 
“25850 
20786 


0.27705 
28614 
s20 54, 
+30405 
-31287 


0.32160 


* Columns 3-8, in thousandths of an inch; 9-12, thousandths of a centimetre. 
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1.576 
521 
468 
418 
370 


+325 
.282 
241 
.201 
-164 


-095 





66 TaBLe 40. 
SIZE, WEICHT, AND ELECTRICAL 


Size, Weight, and Electrical Constants of pure hard drawn Copper Wire of different numbers 
Size and Weight. 


Square of 
Gauge Diameter in Diameter Section in 
Number. Inches. (Circular Sq. Inches. 
Inches). 


° 


0.4600 0.2116 0.1662 0.6412 1.80701 
-4096 -1678 1318 5085 -70031 
3048 1331 1045 -4033 .60560 
3249 -1055 0829 3198 -50489 


0.2893 0.08 369 0.06573 0.2536 1.40419 
2576 .06637 05213 2011 30348 
2294 05263 .041 34 1595 20277 
-2043 04174 03278 1265 »10206 
1819 03310 .02600 -1003 .001 36 


0.1620 0.02625 0.02062 0.07955 2.90065 
1443 .02082 01635 .06309 79994 
1285 O1651 .O1297 .05003 -69924 
1144 01 309 .01028 03968 59853 
-I019 01038 0081 5 03146 49782 


COON MD usawn ke og 88 


0.09074 0.008234 0.006467 0.02495 2.39711 
08081 .006530 005129 01979 29641 
.07 196 005178 .004067 01569 19570 
.06408 .004107 003225 01244 _-09499 
05707 003257 .002558 .00987 3-99429 


0.05082 0.002583 0.002028 0.007827 3.89358 
04526 .002048 001609 -006207 79287 
04030 .001624 001276 004922 .69217 
03589 .001 288 -OOIOI2 003904 «59146 
03196 .OO102I 000802 003096 49075 


0.02846 0.0008 ror 0.0006 363 0.002455 3.39004 
02535 .0006424 0005046 001947 -28934 
02257 0005095 .0004001 001544 18863 
02010 0004040 0003173 001224 .08792 
.01790 0003204 0002517 .00097 I 4.98722 


0.01594 0.0002541 0.0001996 0.0007700 488651 
O141Q 000201 § 0001 583 -0006107 -78550 
01264 0001 598 0001255 .0004843 68510 
-O1126 0001 267 0000995 .000384I 58439 
01003 0001005 .0000789 0003046 483608 


0.008928 | 0.00007970 | 0.00006260 | 0.0002415 4-38297 
-007950 00006321 .00004964 -OOOIQIS .28227 
.007080 -00005013 00003937 -OOOI 519 18156 
.006304 0000397 5 .000031 22 0001 205 “0808 5 
005614 000031 52 00002476 0000955 5-98015 


0.005000 | 0.00002500 | 0.00001963 | 0.00007576 5-87944 
004453 00001983 -00001 557 .00006008 77873 
003965 00001 372 .00001 235 -0000476 .67802 
.003531 00001247 00000979 0000377 57732 
003145 00000989 00000777 00002996 47661 
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TABLE 40 (continued). 67 
CONSTANTS OF COPPER WIRE. 


according to the American Brown and Sharp Gauge. Common Measure. Temperature 32°F. Density 8.90. 


Electrical Constants. 


Resistance and Conductivity. 


Gauge 
Ohms Feet Ohms Pounds Number. 
er ; per per r 
Foot. Ohm. Pound. ohm. 


0.00004629 5 21601. 0.00007 219 I 38 52. 
.0000 5837 -766 7a .00011 479 712. 
.00007 361 ; 13586 .00018253 5479. 
.00009282 7 10774. .00029023 3445, 


0.0001 170 4- 8544. 0.000461 5 2166.8 
.0001476 : 6775. 0007 338 1362.8 
.ooo1861 : 5373: 0011668 57-0 
0002347 : 4261. .0018 552 539.0 
0002959 : 3379: 0029499 339.0 


0.00037 31 4. 2680. 0.004690 213.22 
.0004705 Z| 2125. .007458 134.08 
0005933 : 1685. 011859 84.32 
0007 482 : 1337- 0188 57 53-03 
.0009434 1060. 029984 33-35 


0.001190 3 840.6 0.04768 20.973 
.O0OI 500 ‘ 666.6 07 581 13.191 
.001892 : 528.7 -12054 8.296 
002385 | 419.2 -19166 5-218 
003008 : 332-5 30476 3.281 


0.003793 3: 263.7 0.4846 2.0636 
004783 -67966 209.1 7705 1.2979 
006031 : 165.8 a2 0.8162 
.007604 : 131.5 1.9481 +5133 
009589 : 104:3 3.0976 3228 


° 
Sh Goon naw 0888 


0.01209 2s 82.70 4.925 0.2030 
01525 . 65.59 7-832 127 
01923 : 52.01 12.453 .08030 
02424 : 41.25 19.801 -05051 
03057 3 32.71 31.484 03176 


0.03855 2. 25.94 50.06 0.019976 
04861 3 20.57 79.60 012563 
06130 : 16.31 126.57 .00790I 
07729 | 12.94 201.26 004969 
09746 : 10.26 320.01 003125 


0.1229 Tn 8.137 508.8 0.0019654 
1550 : 6.452 809.1 -0012359 
-1954 : 5-117 1286.5 000777 3 
+2464 é 4.058 2045-6 .0004889 
-3107 : 3-218 3252.6 .000 3074 


0.3918 Te 2.552 172. 0.0001934 
4941 .6938 2.024 224. .0O00I 216 
-6230 3 1.605 13076. .0000765 
7856 : 1.273, 20792. .0000481 
.9906 : 1.009 33060. .0000303 
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68 TABLE 41. 
SIZE, WEICHT, AND ELECTRICAL 


Size, Weight, and Electrical Constants of pure hard drawn Copper Wire of different numbers 
Size and Weight. 


Square of 
Gauge | Diameter in Diameter Section in ae : ear 


Number. | Centimetres. en Sq. Cms. Metre. Gramime: 
ms.). 


1.1684 1.3652 1.0722 2.97966 0.001048 
0405 0826 0.8503 : 87896 .OO1 322 
0.9266 0.8586 6743 : 77825 .001 666 
8251 6809 5348 67754 .0O2I101 


0.7348 0.5400 0.4241 2.57684 0.002649 
6544 4282 -3303 -47613 003341 
+5827 +3396 -2067 -37542 1004213 
5189 -2093 2115 27472 005312 
4621 2130 1677 17401 .006699 


0.4115 0.16936 0.13302 2.07330 0.0084 5 
-3665 13431 10549 1.97259 01065 
3264 10651 .08 366 87189 .01 343 
-2900 .08447 06634 77118 01694 
.2583 .06699 05261 -67047 .021 36 


0.2305 0.05312 0.04172 1.56977 0.02693 
2053 04213 .03309 -46906 03396 
1828 03341 02624 -30835 04282 
1628 .02649 .02081 -20704 .05400 
.1450 02101 .01650 16694 .06809 


0.12908 0.016663 0.01 3087 : 1.06623 
11495 013214 010378 0.96552 
10237 -010479 008231 : 86482 
O91 16 .008 330 006527 : 70411 
08118 006591 005176 ‘ -66340 


0.0722 0.00522 0.004105 0.56270 
06438 004145 003255 -46199 
05733 003287 .002582 : 36128 
05100 002607 002047 26057 
04545 002067 001624 15987 


0.04049 0.0016394 0.001 2876 0-05916 
.03606 .OOT 3001 0010211 : 1.95845 
.03211 .0O10310 .0008098 . 85775 
02859 .0008176 .0006422 : 75704 
02546 .0006484 0005093 : 65633 


0.02268 0.00051 42 0.0004039 1.55562 
02019 0004078 0003203 : 45492 
01798 .0003234 0002540 6 35421 
.O1601 .0002 565 .000201 4 : -25350 
.01426 0002034 .OOO1 597 : 15280 


0.01270 0.000161 3 0.0001 267 ¥.05209 
.O1I3T .0001279 .OOOT005 : 2.95138 
.O1007 -OOOIOI 4 .0000797 
.00897 .0000804 -000063 2 
.00799 .0000638 .0000 501 
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TABLE 41 (continued). 69 
CONSTANTS OF COPPER WIRE. 


according to the American Brown and Sharp Gauge. Metric Measure. Temperature 0° C. Density 8.90. 


Electrical Constants. 


Resistance and Conductivity. 


Ohms Metres Ohms Grammes 
per s per per per 
Metre. Ohm. Gramme. Ohm. 


0.0001 519 6584. 0.0000001 592 6283000. 
.OOOIQI 5 5221. .0000002 531 3951000, 
.000241 5 4141. ,0000004024 248 5000. 
0003045 3284. .0600006398 1563000. 


8 
8 


0.0003840 2604. 0.000001017 982900. 
.0004842 68 2065. .000001618 618200. 
0006106 1638. .000002 572 388800. 
.0007699 1299. .000004090 244500. 
.0009709 1030. 000006504 153800. 


0.001224 816.9 0.00001034 96700. 
O01 544 647.8 .00001644 608 20. 
.001947 513-7 0000261 5 38250. 
002455 é 407-4 000041 57 24050. 
003095 323.0 -00006610 15130. 


WOON HD UWdE 088 


0.003903 256.2 O.000105I1I 9514. 
.004922 6 203.2 .00016712 50984. 
.006206 161.1 .00026574 3763. 
.007826 127.8 .000422 3 2367. 
.009868 101.3 00067157 1488. 


0.01244 80.37 0.0010683 936.1 
.01 569 63-73 0016987 588.7 
01979 : 50.54 0027010 370.2 
02495 40.08 0042948 232.8 
03146 31.79 .0068 290 146.4 


0.03967 25.21 0.010859 92.09 
.05002 : 19.99 .017266 57-92 
.06308 : 15.35 027454 36.42 
07954 z 12.57 043653 22.91 
-10030 9.97 069411 11.88 


0.12647 7.907 0.11037 9.060 
15948 6.270 17549 5-698 
-20110 4-973 : 3-584 
25358 3-943 -44369 2.254 
31976 3.127 : 1.417 


oso 2.480 4 0.8914 
4 


-50 1.967 : 5606 
6411 . 1.560 ; 3526 
808 5 : 1.237 : 2217 
1.0194 0.981 .1708 -1394 


1.2855 0.7779 = 0.08790. 
1.6210 : .6169 ; 05516 
2.0440 : 4892 : -03469 
2.5775 : -3880 : -02182 
3.2501 : -3076 : -01372 
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ZO TABLES 42-43. 
WEIGHT OF SHEET METAL. 


TABLE 42.— Weight of Sheet Metal. (Metric Measure.) 


This table gives the weight in grammes of a plate one metre square and of the thickness stated in the 
first column. 


Thickness 
in thou- 


sandths of Brass. Aluminum. | Platinum. 


78.0 89.0 85.6 26.7 215.0 
156.0 178.0 W712 53-4 430.0 
234.0 267.0 250.8 80.1 645.0 
312.0 356.0 342.4 106.8 860.0 
390.0 445.0 428.0 133-5 1075.0 


468.0 534.0 513.6 160.2 1290.0 
546.0 623.0 599.2 186.9 1505-0 
624.0 712.0 684.8 213.6 1720.0 
702.0 801.0 770.4 240.3 1935.0 
780.0 890.0 856.0 267.0 2150.0 


aL 
2 
3 
4 
5 
6 
7 
8 
9 
oO 


_ 





TABLE 43.— Weight of Sheet Metal. (British Measure.) 









Aluminum. Platinum. 






Copper. 





Thickness 
in Mils. 








Pounds per | Pounds per | Pounds per | Pounds per | Ounces per | Pounds per | Ounces per 
Sq. Foot. Sq. Foot. Sq. Foot. | Sq. Foot. | Sq. Foot. | Sq. Foot. | Sq. Foot. 



































04454 01389 .2222 -IIIQ 1.790 



























































a: .04058 .04630 

2 08116 .09260 .08908 02778 4445 2237 3.579 
3 “12173 13890 13363 04167 -6667 +3356 5-369 
4 16231 -18520 17817 05556 8890 4474 7.158 
5 20289 23150 22271 .06945 1.1112 5593 8.948 
6 -24347 -27780 .26725 £08334 1.3335 6711 10.738 
7 -28405 32411 31179 .097 23 1.5557 -7830 12.527 
8 32463 37041 “35634 SIDS 1.7780 8948 14.317 
9 36520 -41671 40058 12501 2.0002 1.0067 16.106 

10 -40578 -46301 










44542 .13890 2.2224 1.1185 17.896 








Gold. Silver. 






Thickness 
in Mils. Troy 
Ounces per 
Sq. Foot. 





Troy 
Ounces per 
Sq. Foot. 





Grains per 


ieee per 
Sq. Foot. 


Sq. Foot. 
















1.4642 702.8 0.7967 





1 
2 2.9285 1405.7 1.5933 
3 4.3927 2108.5 2.3900 
4 5.8570 2811.3 3.1867 
5 7:3212 | 3514.2 | 3.9833 
6 8.7854 4217.0 4.7800 
7 10.2497 ioe 8 | 5.5767 
8 11-7139 6.3734 
9 13.1752 oe a5 7.1700 
10 14.6424 702 7.9667 
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TABLE 44, 71 
STRENGTH OF MATERIALS. | 


The strength of most materials varies so that the following figures serve only as a rough indication of the strength of a 
particular sample, 


TABLE 44(a). — Metals. TABLE 44(b).—Stones.* 


Name of Metal. 


Aluminum wire 
Brass wire 
Bronze wire, phosphor, hard- 
drawn 
Bronze wire, silicon, hard- 
drawn 
Bronze: Cu, 58.54 parts; Zn, 
38.70; Al, 0.21; with 2.55 
parts of the alloy, Sn, 29.03, 
wrought iron, 58.06, ferro- 
manganese, 12.91 
Copper wire, hard-drawn 
Gold wire 
Tron, cast 
“wire, hard-drawn 
of “ annealed 
Lead, cast or drawn 
Palladium * 
Platinum * wire 
Silver * wire 
Steel 
“ wire, maximum 
“* Specially treated nickel- 
steel, approx. comp. 0.40 
C; 3.25 Ni; treatment 
secret 
“ piano wire, 
diam. 
“ piano wire, 0.051 in. diam. 
Tin, cast or drawn 
Zinc, cast 
“drawn 


0.033 in. 


Tensile strength in 
pounds per sq. in. 


30000-40000 
50000-1 50000 


I [0000-1 40000 


95000-11 5000 


60000-7 5000 
60000-70000 
20000 
1 3000-33000 
80000-1 20000 
50000-60000 
2600-3300 
39000 
50000 
42000 
80000-330000 
460000 


250000 


357000-390000 
325000-3 37000 
4000-5000 
7000-1 3000 
22000-30000 


According to Boys, quartz fibres have a 
tensile strength of between 116000 and 167000 


pounds per square inch. 





* Authority of Wertheim. 


Coarse material. 
“ Aggregate.” 


Sandstone 


Cinders 
Limestone 
Conglomerate 
Trap 


Material. 


Marble 
Tufa 
Brownstone 
Sandstone 
Granite 
Limestone 


Resistance to 
crushing in 
pds. per sq. in. 


Size of test 
piece. 


4 in. cubes 


a 6 ‘6 
2 


7600-20700 
7700-11600 
7300-23600 
2400-29 300 
9700-34000 
6000-2 5000 


4 in, cubes 
4 “ “ 
4 66 6c 





* Data furnished by the U. S. Geological Survey. 


TABLE 44(c). — Brick.* 


Kind of Brick. 


Soft burned 


Medium burned 


Hard burned 
Vitrified 
Sand-lime 


Resistance to crushing in pds. 
per sq. in. 


Tested 
flatwise. 


Tested 
on edge. 


1800-4000 
4000-6000 
6000-8 500 
8500-25000 
1800-4000 


1600-3000 
3000-4 500 
4500-6500 
6500-20000 


Brick piers laid up in 1 part Portland 
cement, 3 of sand, have from 20 to 40 per 
cent the crushing strength of the brick. 





* Data furnished by the U. S. Geological Survey. 


TABLE 44(d). — Concretes.* 


Proportions by volume. 
Cement: sand: aggregate. 


: 14 to 
26) 6 
:8 
752 


Size of test piece. 


in. cube 


“ “cc 
“ “ 
“cc “ce 
“ “ 





* Data furnished by the U. S. Geological Survey. 
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Resistance to 
crushing in pds. 
per sq. in. 


1550-3860 
790-2050 
1200-2840 
1080-38 30 
820-2960 


72 TABLE 45. 


STRENGTH OF MATERIALS. 
Average Results of Timber Tests. 


The test pieces were SMALL and SELECTED. Endwise compression tests of 
some of the first lot, made when green and containing over 40 per cent moisture, 
showed a diminishing in strength of 50 to 75 per cent. 

See also Table 46. <A particular sample may vary greatly from these data, 
which can indicate only in a general way the relative values of a kind of timber. 
Note that the data below are from selected samples and therefore probably high. 

The upper lot are from the U. S. Forestry circular No.15; the lower from the 
tests made for the roth U. S. Census. 





TRANSVERSE 
TESTS. 


SHEAR- 
COMPRESSION. ING. 


NAME OF SPECIES. 


Modul re 3 
of uae Foner Wiss Sheehy af to grain. pene 
lb./sq. in. | Ibs./sq. in. s./sq- in.|lbs./sq. in. Ibs./sq. in. 


Long-leaf pine 12,600 | 2,070,000 835 
Cuban pine 13,600 | 2,370,000 7 770 
Short-leaf pine 10,100 | 1,680,000 770 
Loblolly pine 11,300 | 2,050,000 
White pine 7,900 | 1,390,000 
Red pine 9,100 | 1,620,000 
Spruce pine 10,000 | 1,640,000 
Bald cypress 7,900 | 1,290,000 
White cedar 6,300 910,000 
Douglass spruce 7,900 | 1,680,000 
White oak 13,100 | 2,090,000 
Overcup oak 11,300 | 1,620,000 
Post oak 12,300 | 2,030,000 
Cow oak 11,500 | 1,610,000 
Red oak 11,400 | 1,970,000 
Texan oak 13,100 | 1,860,000 
Yellow oak 10,800 | 1,740,000 
Water oak 12,400 | 2,000,000 
Willow oak 10,400 | 1,750,000 
Spanish oak 12,000 | 1,930,000 
Shagbark hickory 16,000 | 2,390,000 
Mockernut hickory 15,200 | 2,320,000 
Water hickory 12,500 | 2,080,000 
Bitternut hickory 15,000 | 2,280,000 
Nutmeg hickory 12,500 | 1,940,000 
Pecan hickory 15,300 | 2,530,000 
Pignut hickory 18,700 | 2,730,000 
White elm 10,300 | 1,540,000 
Cedar elm 13,500 | 1,700,000 
White ash 10,800 | 1,640,000 
Green ash 11,600 | 2,050,000 
Sweet gum 9,500 | 1,700,000 








Poplar 9,400 | 1,330,000 
Basswood 8,340 | 1,172,000 
Ironwood 79540 | 1,158,000 
Sugar maple 16,500 | 2,250,000 
White maple 14,640 | 1,800,000 
Box elder 7,580 873,000 
Black walnut 11,900 | 1,560,000 
Sycamore 7,000 790,000 
Hemlock 9,480 | 1,138,000 
Red fir 13,270 | 1,870,000 
Tamarack 13,150 | 1,917,000 
Red cedar 11,800 938,000 
Cottonwood 10,440 | 1,450,000 
Beech 16,200 | 1,730,000 
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TABLE 46. 


UNIT STRESSES FOR STRUCTURAL TIMBER EXPRESSED IN 
POUNDS PER SQUARE INCH. 


Recommended by the Committee on Wooden Bridges and Trestles, American Railway 
Engineering Association, 1909. 


BENDING. SHEARING. 


Extreme fibre 
stress. 


Modulus of 


J Longitudinal 
elasticity. 


Parallel to grain. shear in beams. 


KIND OF TIMBER. 


Safe 
stress. 


Average 


ultimate. Average. 


6100 
6500 
5000 
4400 
4800 


1200 
1300 
1100 
goo 
1000 
800 
goo 
I100 
goo 
goo 
800 
1100 


Douglass fir 
Long-leaf pine 
Short-leaf pine 
White pine 
Spruce 
Norway pine 4200 
Tamarack 4600 
Western hemlock 5800 
Redwood 5000 
Bald cypress 4800 
Red cedar 4200 
White oak 5700 


1,510,000 
1,610,000 
1,480,000 
1,130,000 
1,310,000 
1,190,000 
1,220,000 
1,480,000 
800,000 
1,150,000 
60,000 
1,150,000 


Safe 
stress. 


Average 


y Average 
ultimate. 


ultimate. 


690 | 170 
180 
170 
100 
150 
130 


270 
300 
330 
180 
170 


400 
600 
590 
670 170 
630 160 
300 80 
500 120 


840 210 











Safe 


stress. 








COMPRESSION. 


Perpendicular 


to grain, Parallel to grain. 


KIND OF TIMBER. 


Safe 
stress. 


Safe 


Elastic 
stress. 


Average 
limit. 


ultimate. 


Douglass fir 
Long-leaf pine 
Short-leaf pine 
White pine 
Spruce 
Norway pine 
Tamarack 
Western hemlock 
Redwood 

Bald cypress 
Red cedar 
White oak 


Formulas for safe 
stress in long 
columns over 15 
diameters.t 


For columns 
under 15 diams. 
Safe stress, 


1200(1-L/60. 
1300(1-L/60.L 
1100(1-L/ 60. 
1000(1-L /60. 
1100(1-L/ 60. 
800(1-L / 60. 
1000(1-L/60. 
1200(1-L /60. 
goo(1-L/ 60. 
T100(1-L/ 60. 
goo(1-L/ 60. 
1300(1-L /60. 





Ratio of length of 
stringer to depth 


These unit stresses are for a green condition of the timber and are to be used without increasing the live- 
load stresses for impact. 
* Partially air-dry. 


t+ L=length in inches, D = least side in inches. 
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74 TABLES 47-47:. 
ELASTIC MODULI. 
TABLE 47. — Rigidity Modulus. 


If to the four consecutive faces of a cube a tangential stress is applied, opposite in direction on 
adjacent sides, the modulus of rigidity is obtained by dividing the numerical value of the tangential 
Stress per unit area (kg. per sq. mm.) by the number representing the change of angles on the 
non-stressed faces, measured in radians. 


Rigidity | Refer- 


Rigidity | Refer- 
Substance. Moduli: Substance. 


ence. Modulus. | ence. 


Aluminum. . . on ei) 3350) Quartz fibre . . . . . .| 2888 
os CaStivonirei oluieumt 2550 s US hos Se rll Sareea pe 
BYass)¥ “ain. 22 fou) cep lode enh | MSS SO Silver 
ze *, 10k Solas ome memeehl | a TL 5 
“ cast, 60 Cu+-12Sn .| 3700 4 oh te meet bose x 

Bismuth, slowly cooled . .| 1240 hard-drawn . . . | 2816 
Bronze, cast, 88 Cu-+12Sn. | 4060 Steelisi pink Grr Gl es) es|'928200 
Cadmium, cast . : 2450 Secast: (Gs) oof ote fA5O 
Copper, cast . 4780 “« cast, coarse gr. : - | 8070 
ss 4213 se silver- spe fe tok. Soha O72 
4450 Min Castle Mevsiss fo ris Vc HEL 7GO 
4664 “ AO. Ge C 0 1543 
2850 ZANGweibic Nee ewes fo tees co. ey MgOCO 
3950 eo; Gola toh Moule fo! io: <o | Aallieegp ZO 
5210 Platinum . S) fone ron 6 AyOO3O 
6706 is . 5 fees ek) MOZZO 
7975 Glass! Selene een | seu 2350 
6940 “ s Uher te! fe “tele. hel enim e gO 
8108 Clay rock jim... se sire ed7770 
Mist fettte 1) %00) ter fer|| a7 SO5 Granites.) cies bots : 1280 
Magnesium, cast .«.. . + 1710 Marble . a, sy Le Scpate T1g0 
Nickelli@s i % eve toute tly 7OZO late” 2) ie) suid foie eaten | azzOo 
Phosphor bronze... 4359 


Gold. 


Iron, cast . 
oe 








References 1-16, see Table 48. 21 Boys, Philos. Mag. (5) 30, 1890. 

17 Gratz, Wied. Ann. 28, 1886. 22 Thomson, Lord Kelvin. 

18 Savart, Pogg. Ann. 16, 1829. 23 Gray and Milne. 

19 Kiewiet, Diss. Gottingen, 1886. 24 Adams-Coker, Carnegie Publ. No. 46, 
20 Threlfall, Philos. Mag. (5) 30, 1890. 1906. 





TABLE 47a. — Variation of the Rigidity Modulus with the Temperature. 
Ne== Nn, (I — at — Bf* — yZ°), where ¢ = temperature Centigrade. 


Substance. aro Bro8 | yx10% Authority. 


Brass) Jf tecamerme he 2158 48 Pisati, Nuovo Cimento, 5, 34, 1879. 

s a te, We ae 455 36 Kohlrausch-Loomis, Pogg. Ann. 141. 
Coppercg icawemtemccn 2716 | — Pisati, loc. cit. 

Cot gosto Noten oie 572 K and L, loc. cit. 

ATONS: poco ieee as 206 Pisati, loc. cit. 

Ses Meier ie" “oAtce We 483 K and L, loc. cit. 
Platinum. ce vs ae are III Pisati, loc. cit. 
Silver a. mo. 0 : 387 ges 
Steel fketeene seme 187 Scum Ae 








2e* = m5 [1 —a(¢—15)]; Horton, Philos. Trans. 204 A, 1905. 


| 
Copper 4.37*| a==.00039 || Platinum | 6.46*| a =.0oo12 | Tin 1.50*| a == .00416 
Copper (com- Gold 2.45 .00031 || Lead 0.80 
mercial) 3.80 .00038 ||| Silver 2.67 .00048 ||| Cadmium | 2.31 
Tron 8.26 .00029 || Aluminum | 2.55 .001 48 ||| Quartz 3.00 
Steel 8.45 00026 





* Modulus of rigidity in ro! dynes per sq. cm. 
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TABLE 48. 
ELASTIC MODULI. 


Young’s Modulus. 


75 


Intensity of longitudinal stress (kg. per sq. mm.)_ 





Young’s Modulus = 


Substance. 


Aluminum 
“ 


Lead, drawn . 
“ annealed 
Bronze 
Cadmium . 
Delta metal 
Tron, drawn 
“ annealed 


cast . 
soft . 
drawn 
drawn 
Gold, drawn 
“ annealed 
“drawn! . 
Copper, drawn 
ne annealed 
< drawn 
Ke drawn . f 
Bo electr. h’d dn 
Brass, drawn . ‘ 
“ 
drawn . 


Young’s 
Modulus, 


Elongation per unit length 


Refer- 
ence. 


_— 
MORRO OFRNWO HNWW NWW O HOR CNWW QAUPWW DN 


_ 


“ 
Ne N 


I Slotte, Acta Soc. Fenn. 26, 1899; 29, 190d. 


2 Meyer, Wied. Ann. 59, 1896. 

3 Wertheim, Ann. chim. phys. 3) 12, 
4 Pscheidl, Wien. Ber. II, 79, 1879. 
5 Voigt, Wied. Ann. 48, 1893. 

6 Amagat, C. R. 108, 1889. 


1844. 


7 Kohlrausch, Loomis, Pogg. Ann. 141, 1871. 


8 Thomas, Drude Ann. I, 1900. 


9 Gray, etc., Proc. Roy. Soc. 67, 1900. 








Substance, 


Nickel-steel, 53% ni. 


0 “c 
0 


Dteaicd annealed 
Phosphor-bronze 
Platinum, drawn 
&t annealed 
“ 
“ drawn 
Silver, drawn . 
“annealed 
Steel wire, drawn 
a “annealed 
Steel, cast, drawn 
“annealed 
Bessemer . 
puddle . 
mild. 
very soft . 
half soft 
hard 
Bismuth 
Zinc, drawn 
Tin, drawn 
8 ‘Cast 


Glass 


Carbon . 


Marbles. 

Granites 

Basic intrusives . 

Rocks: See Nagaoka, 
Philos. Mag. 1900. 


10 Baumeister, Wied. Ann. 18, 1883. 
II Searle, Philos. Mag. (5) 49, 1900. 
12 Cantone, Wied. Beibl. 14, 1890. 
13 Mercadier, C. R. 113, 1891. 

14 Katzenelsohn, Diss. Berlin, 1887. 
15 Wertheim, Pogg. Ann. 78, 1849. 
16 Pisati, Nuovo Cimento, 5, 34, 1879. 
References 17-19, see Table 47. 


Compiled partly from Landolt-Bérnstein’s Physikalisch-Chemische Tabellen. 
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TaBLes 49-52. 


COMPRESSIBILITY, HARDNESS, CONTRACTION OF ELEMENTS. 
TABLE 49. — Compressibility of the More Important Solid Elements. 


Arranged in order of the increasing atomic weights. The numbers give the mean elastic change 
of volume for one megabar (0.987 atm.) between 100 and 500 megabars, multiplied by 10°. 


Iodine 
Cesium 
Platinum 
Gold 
Mercury 
Thallium 
Lead 
Bismuth 


11.8 
51.8 


Selenium 
Bromine 


Potassium 
Calcium 
Chromium 
Manganese 
Iron 
Nickel 
Copper 
Zinc 
Arsenic 


Lithium 

Carbon 

Sodium 
Magnesium 
Aluminum 
Silicon 

Red phosphorus 
Sulphur 
Chlorine 


Rubidium 40. 
0.26 


Molybdium 
Palladium 
Silver 
Cadmium 
Tin 
Antimony 








Stull, Zeitschr. Phys. Chem. 61, 1907. 


TABLE 60.— Hardness. 


Sulphur 
Stibnite 
Serpentine 


Tridosmium 
Iron 
Kaolin 


Brass 
Calimine 
Calcite 


Agate 
Alabaster 
Alum 


a 
{ 


Aluminum 
Amber 


Copper 
Corundum 


Loess (0°) 
Magnetite 


Ww 


Silver 
Steel 


Marble 
Meerschaum 
Mica 

Opal 
Orthoclase 
Palladium 
Phosphorbronze 
Platinum 
Plat-iridium 
Pyrite 

Quartz 
Rock-salt ; 
Ross’ metal 2.5-3. 
Silver chloride 


Tale 

Tin 

Topaz 
Tourmaline 
Wax (0°) 
Wood’s metal 


Diamond 
Dolomite 
Feldspar 
Flint 
Fluorite 
Galena 
Garnet 
Glass 
Gold 
Graphite 
Gypsum 
Hematite 
Hornblende 
Iridium 


Andalusite 
Anthracite 
Antimony 
Apatite 
Aragonite 
Arsenic 
Asbestos 
Asphalt 
Augite 
Barite 
Beryl 
Bell-metal 
Bismuth 
Boric acid 


te) OOS Cee 
ne 
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From Landolt-Bornstein-Meyerhoffer Tables: Auerbachs, Winklemann, Handb. der Phys. 1891. 


TABLE 61.— Relative Hardness of the Elements. 





Rydberg, Zeitschr. Phys. Chem. 33, 1900. 


TABLE 52.— Ratio, p, of Transverse Contraction to Longitudinal Extension under Tensile Stress. 
(Poisson's Ratio.) 








0.42 


0.39 | 0.39 | 0.38 





From data from Physikalisch-Technischen Reichsanstalt, 1907. 
p for: marbles, 0.27; granites, 0.24; basic-intrusives, 0.26; glass, 0.23. Adams-Coker, 1906. 
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TABLE 53. 77 
_ ELASTICITY OF CRYSTALS.* 


The formulz were deduced from experiments made on rectangular prismatic bars eut from the crystal. These bars 
were subjected to cross bending and twisting and the corresponding Elastic Moduli deduced. The symbols 
a B y, a, By y, and ay By y2 represent the direction cosines of. the length, the greater and the less transverse 
dimensions of the prism with reference to the principal axis of the crystal. E is the modulus for extension or 
compression, and T is the modulus for torsional rigidity. ‘The moduli are in grammes per square centimetre. 





Barite. 
10 
= = 16.1304 + 18.518! + 10.4274 + 2(38.79B°y? + 15.2172? + 8.88a2p?) 


I 010 


oS 69.52a4 + 117.668! +'116.46y4 + 2(20.16877? + 85.2977a2 + 127.3506?) 


Beryl (Emerald). 


TOO ag 4 +9 24 (where $¢1¢2 are the angles which 
Be ao ere gia 02 0.008 O-1- 13-328 Sine COs") «sé lenoth, breadth, and (hielnees 


1010 of the specimen make with the 
cae Soo 3-675 cos*p2 — 17.536 cos” cosy principal axis of the crystal. 


Blnor spar. 
= = 13.05 — 6.26 (af + Bt+ ») 
1010 


75 = 58.04 — 50.08 (8°? + a2 + a6) 


Pyrites. 
1010 


Fr 5:08 — 2.24 (at + B+ 7) 


TB = 18.60 — 17.95 (By? + Pa? + 278?) 


Rock salt. 


33-48 — 9.66 (at + B+ 1) 
10 
*O- = 154-58 — 77.28 (8°y2 + 7°a? +08") 


Sylvine. 


1010 
Fr 75-1 — 48.2 (at + BET y+) 
= = 306.0 — 192.8 (By? + 7?a2 + a6?) 


0 
Fr 4-341 at + 3.46088 + 3.77174 + 2 (3.879877? + 2.8567"a? + 2.390°B”) 
1010 


ae 14.88a4 + 16.548* + 16.4574 + 30.8987? + 40.8qy?a? + 43.5102p? 


Quartz. 


10 
A = 12.734 (IP)? + 16.693 (1 — 9) + 9.70574 — 8.4608 (30? — 6%) 
10 
“Tr = 19.665 + 9.060722 + 22.9841? — 16.920 [(yBrt+ By1) (3aa1 — BB1) — Bry2)] 
* These formule are taken from Voigt’s papers (Wied. Ann, vols, 31, 34, and 35). 
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78 TaBLe 54. 
ELASTICITY OF CRYSTALS. 


Some particular values of the Elastic Moduli are here given. Under E are given moduli for extension or compression 
in the directions indicated by the subscripts and explained in the notes, and under T the moduli for torsional 
rigidities round the axes similarly indicated. 








(z) REGULAR SYSTEM:* 








E E La Authority. 


Substance. E, 6 c 






















Fluor spar)... .«.| 11473.:108 


1008 X 108 | g10 X 108 345 X 108 | Voigt.t 
Pyrites.) coe oe al 5GOD IO! « 


2530 X 108 | 2310 X 108 | 1075 X 108 

















Rock salt... . | “4IgXz0° | 349>< 10° 303 X 108 129 X 108 . 

Oy a Gah: ztekiox< iy 339 X 108 — —_ Koch.} 
Sylvine!<ijjs Yet shee 401 X 108 209 X 108 a _ es 

SOP I sparien aie Doubt NIG 72 ILO? 196 X 108 —_ 655 X 10° | Voigt. 
Sodium chloride .| 405 X 10° 319 X 108 _ _ Koch. 
Potash alum. . .| 181 X 108 199 X 108 -- — Beckenkamp.§ 
Chrome alum . . 161 X 108 177 X 108 — — “ 


Tronvaluimtea. eae ene 186 X 108 “ 














Barite . | 620 X 108 5° X 108} 959 X 10°| 376X108| 702 X 108] 740 X 108! Voigt. 
Topaz . | 2304 X 108] 2890 X 10° | 2652 X 10° | 2670 X 10° | 2893 X 108 | 3180 X 108 $ 













Substance. 








Barite (Oss5 aa) lee ier mea Moaets 283 X 10° 293 X 108 121 X10® | Voigt. 
PROPAZ! We, 30 ijl Mote mlels cor Hslame || LS QOManOe 1353 X 108 1104 X 108 oh 











In the Monoc.inic System, Coromilas (Zeit. fiir Kryst. vol. 1) gives 
Gypsum } Emax = 887 X 108 at 21.9° to the principal axis. 
ea =— 303 >< 108 at 75-4° “ “ec “ 
Mica Exax = 2213 X 108 in the principal axis. 
Enin = 1554 X 10° at 45° to the principal axis. 


















In the HEXAGONAL SysTEM, Voigt gives measurements on a beryl crystal (emerald). 
The subscripts indicate inclination in degrees of the axis of stress to the principal axis of 
the crystal. 

Eo = 2165 X 10%, Eyg—=1796 X 10°, Ego = 2312 X 10%, 

To = 667 X 108, T= 883X108 The smallest cross dimension of the 
prism experimented on (see Table 82), was in the principal axis for this last case. 








In the RHOMBOHEDRIC SysTEM, Voigt has measured quartz. The subscripts have the 
same meaning as in the hexagonal system. 


Eo = 1030 X 108, E_45=1305 X 10%, Ej y43—=850X 108, Ego = 785 X 108, 
To= 508 X 108, Tao = 348 X 108. 

Baumgarten { gives for calcspar 

Eo= 501 X 108, E_qs=441 X10%, E445=772 X 10%, Eg9=790 X 10% 











* In this system the subscript @ indicates that compression or extension takes place along the crystalline axis, and 
distortion round the axis. The subscripts 4 and c correspond to directions equally inclined to two and normal to the 
third and equally inclined to all three axes respectively. 

t Voigt, ‘‘ Wied. Ann.” vol. 31, 34-353; 36, 642. 

+ Koch, “f Wied. Ann.” vol. 18. 

§ Beckenkamp, “‘ Zeit. fiir Kryst.’’ vol. ro. 

| The subscripts 1, 2, 3 indicate that the three principal axes are the axes of stress; 4,5, 6 that the axes of stress 
are in the three principal planes at angles of 45° to the corresponding axes, 

{ Baumgarten, “ Pogg. Ann.’? vol. 152. 
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TABLES 55-57. 79 


COMPRESSIBILITY OF GASES. 


TABLE 65.—Relative Volumes at Various Pressures and Temperatures, the volume at 0°C and at 1 atmo- 
sphere being taken as 1000000. 


Air. Nitrogen. Hydrogen. 


99°.4 | 200°.4 : 0? 99°.3 | 200°.5 


7360 7567 
5170 5286 
4170 4147 
3565 3462 
3180 258 3006 
2904 2680 
2699 2444 
2544 2244 
2415 2093 


























Amagat: C. R. 111, 1890; Ann. chim. phys. (6) 29, 1893. 


TABLE 56. — Ethylene, 
pu at o° C and 1 atm. —1, 


0.814 


Co 
Ere ie 
- 


0.403 | 0.471 
0.51 3 0.551 
0.63 0.669 
0.878 |} 0.908 
1.337 | 1.367 
2.387 | 2.422 


Hh 





NOK Se ee Oe 
SIN WW 

ON BeNN 
mr okr ON 











Amagat, C. R. r11, 1890; 116, 1893. 


TABLE 67. — Ethylene. 


5 Relative values of Jv at — 
Pressure in 


metres of 
mercury. 


30 
60 


go 


120 


150 
180 
210 
240 
270 
300 
320 





Amagat, Ann. chim. phys. (6) 22, 1881, 
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TABLES 58-60. 


COMPRESSIBILITY OF GASES. 


TABLE 58.— Carbon Dioxide. 


2 Relative values of Jv at — 
Pressure in 


metres of 
mercury. 


30 
5° 
O 
110 
140 
170 
200 
230 
260 
290 
320 


18°.2 


liquid 


625 

825 
1020 
1210 
1405 
1590 
1770 
1950 
2135 


40°.2 


2460 
1900 

825 

980 
1175 
1360 
1550 
1730 
1920 
2100 
2280 


50°.0 


2590 
2145 
1200 
1090 
1250 
1430 
1615 
1800 
1985 
2170 
2360 








60°.0 


2730 
2330 
1650 
1275 
1360 
1520 
1705 
1890 
2070 
2260 
2440 





70°.0 


2870 
2525 
1975 
1550 
1525 
1045 
1810 
1990 
2166 
2340 
2525 


Relative values of Jv ; gv at o° C. and 1 atm. =r, 


0.229 
0.326 
0.599 


0.963 
1.748 


0.938 
1.716 


Amagat, C. R. 111, 1890; Ann. chim. phys. (6) 29, 1893; 22, 1881. 


TABLE 59.—Compressibility of Gases. 





p.v. (4 atm.). 
povo(x atm.). 


1.00038 
0.99974 
I.00015 
1.00026 
1.00279 
1.00327 
1.00026 
1.00632 














Density. 
==.32,100C: 
P= 76cm 


B2: 
2.015 (16°) 
28.005 
28.000 
44.268 
44.285 











Rayleigh, Zeitschr. Phys. Chem. 52, 1905. 





Density. 
Very small 
pressure. 


32. 
2.0173 


28.016 
28.003 
44.014 
43-996 


TABLE 60.— Compressibility of Air and Oxygen between 18° and 22° C. 


Pressures in metres of mercury, vz, relative. 


64.00 
26778 


24.07 


26968 


34-90 
26908 


45-24 
26791 


55-30 
26789 


64.07 


34:89 55- 
26050 


24.07 50 
26614 26185 


20843 


Amagat, C. R. 1879. 
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72.16 | 84.22 
26792 


72.15 
25858 


101.47 


26840 | 27041 


84.19 
25745 


101.06 
25639 


214.54 | 304.04 


« 29585 | 32488 


214.52 


303-93 
26536 


28756 


TaBLes 61-62. 8I 
RELATION BETWEEN PRESSURE, TEMPERATURE AND 
VOLUME OF SULPHUR DIOXIDE AND AMMONIA.* 
TABLE 61.—Sulphur Dioxide. 
Original volume rococo under one atmosphere of pressure and the temperature of the experi- 


ments as indicated at the top of the different columns. 


Corresponding Volume for Ex- Pressure in Atmospheres for 
periments at Temperature — Experiments at Temperature — 
Volumes | 


58°.0 99°.6 183°.2 


Pressure in 


9.60 
10.35 
11.85 
13.05 
14.70 
16.70 
20.15 
23.00 
26.40 
30.15 
35-20 
39.60 


Uitte Se Ee 





TABLE 62.— Ammonia. 


Original volume 100000 under one atmosphere of pressure and the temperature of the experiments as 
indicated at the top of the different columns. 


Corresponding Volume for Ex- Pressure in Atmospheres for Experiments 
periments at Temperature — at Temperature — 


Volume. 


Pressure in 
Atmos 


46°.6 99°-6 183°.6 


7635 


in 
° 





* From the experiments of Roth, ‘‘ Wied. Ann.” vol. 11, 1880, 
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82 TABLE 63. 
COMPRESSIBILITY OF LIQUIDS. 


If Vy is the volume under pressure 4; atmospheres at 7°C, and V2 is volume at pressure #2 and the 
same temperature, then the compressibility coefficient may be defined at that temperature as° 


Substance. is Substance. 


° ° 
Acetone 0.00 I-500 Methyl alcohol 100, | 8.68-37.3 | 221 
ss 0.00] 500-1000 ss & 18.10 8 120 
0.00] 1000-1 500 Nitric acid 20.3 I-32 
99-5 | 8.94-36.5 Oils: Almond 17's 
5-95 8 


COm NOD 


Olive 20. 
17.9 8 Paraffin 14. 
154 1-4 Petroleum | 16.5 
78.8 1-4 Rock 19.4 
0.00 1-500 Rape-seed | 20.3 
0.00] 500-1000 Turpentin 
0.00] 1000-1 500 Toluene 
49.2 | 1000-1500 ne 
oO. ~ Xylene 
20. - s 
40. - Paraffins: CgeHy,4 
a C7Hie 
8-9 3 CgHy8 
19-34 CoH20 
Collodium 8 CyoH 22 
Ethyl alcohol : 150-200 Cy2Ho6 
f gs 150-400 Cy4H 30 
150-200 CyeH34 
150-400 
150-200 
150-400 
150-200 
150-400 
150-200 
150-400 
I-50 
I-50 
I-50 
100-200 
300-400 
300-400 
300-400 
500-600 
700-800 
700-800 
700-800 
00-1000 
8.5-34.2 
8.7-37.2 
12.6-34.4 
12.8-34.5 


Coon OF 











Glycerine 


Mercury : - 


e 3-90 
Methyl alcohol 8.50-37.1 | 104 





For references see page 83. 
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TABLE 64. 83 
COMPRESSIBILITY AND BULK MODULI OF SOLIDS. 


Compression 
per unit 
volume per 
atmo. X 10°, 


Crystals: Barite . 
Beryl 
Fluorspar 
Pyrites) < 


Quartz 
Rock salt 
Sylvine 
Topaz. 
Tourmaline. 
Brass . ALB 
Copper: ... . . 
Delta metal 
Lead . 
Steel . 
Glass . 





Calculated values of bulk 
modulus in — 
Authority. 


Pounds per 
sq. in, 


Grammes per 
sq. cm. 


535X108 | 7.61 X 108 
1384 “ 19.68 “ 

860 12.24 
g06 12.89 
387 5-50 
246 3.50 
138 1.07 
1694 24.11 
2 9140 130.10 
Amagat 1090 15.48 
Buchanan .| 1202 17.10 
1012 14.41 
374 5-32 
1518 21.01 
405 5.76 


Note: Winklemann, Schott, and Straulel (Wied Ann 6r, 63, 1897; 68, 1899) give the following coefficients (among 
others) for various Jena glasses in terms of the volume decrease divided by the increase of pressure expressed in kilo- 


grammes per square millimetre: 


Compres- 
sibility 


5800 


Barytborosilicat : 


Natronkalkzinksilicat . . . 4530 
: -| 3790 





Compres- 
sibility. 


Kalibleisilicat . Eee 
Heaviest Bleisilicat 

Very heavy “ ou wok (eb ialy 2 
Tonerdborat with sodium, baryte 


* Rontgen and Schneider by piezometric experiments obtained 5.0 X 10~* for rock salt, and 5.6 X 10— for sylvine 


(Wied. Ann., vol. 31). 


References to Tables 63 and 64. 


Liquids (Table 63): 


1 Amagat, Ann. chim. phys. (6) 29, 1893. 

2 Roéntgen, Wied. Ann. 44, 1891. 

3 Amagat, C. R. 68, 1869; (5) 28, 1883. 

4 Pagliani-Palazzo, Mem. Acad. Lin. (3) 19, 
1883. 

§ Grimaldi, Zeitschr. Phys. Chem. 1, 1887. 

6 de Metz, Wied. Ann. 41, 1890; 47, 1892. 


Solids (Table 64): 
Amagat, C. R. 108, 1889; J. de Phys. (2) 8, 
1889. 
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7 Barus, Sill. Journ. 39, 1890; 41, 1891; Bull. 
U.S. Geol. Surv. 1892. 

8 Quincke, Wied. Ann. 19, 1893. 

g Amagat, Ann. chim. phys. (6) 22, 1891. 

10 Aimé, Ann. chim. phys. (3) 8, 1843. 
11 Colladon-Sturm, Pogg. Ann. 12, 1828. 

12 Martini. 
13 de Heen, Bull. Acad. Roy. Belg. (3) 9, 1895. 
14 Batelli, Phys. Zeitschr. 28, 29, 1896. 


Buchanan, Proc. Roy. Soc. Edinb. 10, 1880. 
Voigt, Wied. Ann. 31, 1887; 34, 1888; 36, 
1888. 


84 TABLE 65. 

SPECIFIC GRAVITIES CORRESPONDING TO THE BEAUME SCALE. 
The specific gravities are for 15.56°C (60°F) referred to water at the same temperature as unity. 
For specific gravities less than unity the values are calculated from the formula: 


145 

B =145— ; 
Dente aes Specific Gravity 
For specific gravities greater than unity from: 

140 


Degrees Beam’ — = pecine Gravity 


— 130. 


Specific Gravities less than 1. 


| 0.06 


Specific 
Gravity. 
Degrees Beaumé. 


0.60 : : . : 88.75 | 85.38 | 82.12 
-70 7 : 3 : 59-19 | 50.67 | 54.21 
80 : ; : : 30.67 | 34.71 | 32.79 
90 : ; . ] 18.94 | 17.37 | 15.83 

1.00 





Specific Gravities greater than 1. 


0.02 0.03 0.04 0.05 
Specific 
Gravity. 

Degrees Beaumé. 


5-58 | 6.01 
17.81 | 18.91 
28.06 | 29.00 
36.79 | 37-59 
44.31 | 45.00 
50.54 | 51.45 
56.58 | 57.12 
61.67 | 62.14 

| 66.20 | 66.62 
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TABLE 66. 85 
DENSITY OR MASS IN GRAMMES PER CUBIC CENTIMETRE AND POUNDS 


PER CUBIC FOOT OF THE ELEMENTS, LIQUID OR SOLID. 


Element. 


Aluminum 
“ 


“cc 
Antimony 
sé 
“ 


Argon 
“ 
Arsenic 
“ 

“ 


Barium 
Beryllium 
Bismuth 


Boron 

“cr 
Bromine 
Cadmium 


ae 


Cesium 
Calcium 
Carbon 
Cerium 
Chlorine 
Chromium 
Cobalt 
Columbium 
Copper 


Erbium 
Fluorine 
Gallium 
Germanium 
Glucinium 
Gold 

“ 


Hydrogen 
Indium 


Physical State. 


cast 
wrought 
pure 
vacuo-distilled 
ditto-compressed 
amorphous 
liquid 

“cs 


crystallized 
amorph. br.-black 
yellow 


solid 
electrolytic 
vacuo-distilled 
liquid 

solid 

crystal 
amorph. pure 
liquid 

cast 

wrought 
vacuo-distilled 
solid 

liquid 


diamond 
graphite 
electrolytic 
pure 

liquid 


pure 


liquid 

cast 

drawn 

wrought 
electrolytic 
vacuo-distilled 
ditto-compressed 
liquid 


liquid 


cast 

wrought 
vacuo-distilled 
ditto-compressed 
liquid 


7.12-7.42 


Grammes per; Pounds per | Tempera- 


cu. foot. ture.* 


160-161 
165-17 
es 2 
413.2 
417.7 
388 
86.43 
88.86 
358 
231 
242 
234 
108-1 33 
605-618 
608.5 
610.6 
624 
604 
156-162 
153 
197 
5:33-5:35 
541 


539.9 
22 
498 

117 

95 
216-222 
131-145 
424 

438 

94.1 
407-420 
432 

544 
440-460 
549-558 
557-558 
552-558 
554-558 
557-7 
558.0 
513 

295 

71 

370 

341 
116-127 
1200 
1207 
1178 20 
1202 20 

4.3 —252 
444-463 





Authority. 


Mallet, 1882. 
Kahlbaum, 1902. 


Herard. 
Baly-Donnan, 
“ “cc 


Geuther 
Linck 


Classen, 1890. 

Kahlbaum, 1902. 

Vincentini-Omodei. 
“cc “a 


Moissan 


Kahlbaum, 1902. 
Vincentini-Omodei. 
“cc “ 


Arndt, Ch. Ber. 1904. 
Liversidge. 


Muthmann-Weiss 
“ce “ 


Drugman-Ramsay 


Moissan. 
Tilden, Ch. C. 1898. 


Kahlbaum, 1902. 


Roberts- Wrightson. 

St. Meyer, Z. Ph. Chy 37. 
Moissan-Dewar. 

de Boisbaudran. 
Wimkler. 


Kahlbaum, 1902. 
Dewar, Ch. News, 1904. 





* Where the temperature is not given, ordinary atmospheric temperature is understood. 


Compiled from Clarke’s Constants of Nature, Landolt-Bérnstein-Meyerhoffer’s Tables, and other sources, 


Mo authority is stated, the values are mostly means from various sources. 
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TABLE 66 (continued). 


‘DENSITY OR MASS IN GRAMMES PER CUBIC CENTIMETRE AND POUNDS 
PER CUBIC FOOT OF THE ELEMENTS, LIQUID OR SOLID. 


Element. 


Iridium 
Iodine 
Iron 

“ 


Lithium 


Physical State. 


pure 

gray cast 
white cast 
wrought 
liquid 
steel 


cast 

wrought 

solid 

liquid 
vacuo-distilled 
ditto-compressed 


Magnesium 
Manganese 


Mercury 
“ 


liquid 
“ 


solid 


Molybdenum 


Nickel 
Niobium 
Nitrogen 


Osmium 
Oxygen 
Palladium 


Phosphorus 


Platinum 


Potassium 
“ 


“ 


liquid 


liquid 


white 
red 
metallic 


solid 
liquid 


Presodymium 


Rhodium 
Rubidium 


Ruthenium 


Samarium 
Selenium 
Silicon 
Silver 

“ 


Strontium 
Sulphur 


SMITHSONIAN 


cast 

wrought 
vacuo-distilled 
ditto-compressed 
liquid 


solid 
liquid 


liquid 


Grammes per 
cu. cm. 


Pounds per 
cu. foot. 


22.42 
4-7-4.9 
7.85-7.88 
7:03-7-13 
7-58-7-73 | 473-482 
7,80-7.90 | 487-492 
6.88 429 
7.60-7.80 | 474-487 
6.15 384 
10-37 710 

11.36 709 

11.005 686 
10.645 664 

708.1 


11.342 
11.347 708.4 
33-3 


0.534 
- oy 75 105-109 
460 
I A ioe 848.8 
13.546 845.7 
13.690 854.7 
14.193 886.1 
re 3 897-9 
6 520-540 
8. sone go 540-550 
7:2 45° 
0.810 50.5 
0.854 53-3 
22.5 1400 
1.14 ay 
11.4 711 
1.83 114 
2.20 137 
2.34 146 
21.2-21.7 1320-1350 
0.86-0.88 Sere 
0.851 53.7 
0.830 53.8 
6.475 404 
I1.0-12.1 686-755 
1.532 95.6 
12.3 768 
7:7-7:8 480-490 
4.3-4.8 
2.0-2.4 
10.42-10.53 
10.6 
10.492 
10.503 
9.51 
0.9712 
0.9519 
0.9287 
1.0066 
2.50-2.58 
2.0-2.1 
1.811 


1399 
293-306 
490-492 
439-445 


Temper- 
ature.* 


17 
17 


Authority. 


Deville-Debray 


Roberts-Austen 


Muthmann-Weiss 
Reich 


“ 


Vincentini-Omodei 
“ oe 


Kahlbaum, 1902 
Richards-Brink, ’07 
Regnault, Volkmann 
Vincentini-Omodei 


Mallet 
Dewar, 1902 


Baly-Donnan, 1902 
6é 6 “ 


Hittorf 


Vincentini-Omodei 
“ec “ 


Muthmann-Weiss 
Richards-Brink, ’07 


Muthmann-Weiss 


Kahlbaum, 1902 
Roberts-Austen 
Richards-Brink, ’07 
Vincentini-Omodei 


Dewar 
Matthiessen 


Vincentini-Omodei 





* Where the temperature is not given, ordinary atmospheric temperature is understood. 
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TABLES 66 (continued) AND 67. MASS OF VARIOUS SUBSTANCES. 87 


TABLE 66 (continued). — Density or Mass in grammes per cubic centimetre and pounds per cubic foot of the 
elements, liquid or solid. 


. Grammes per| Pounds per | Tempera- : 
Element. Physical State. alent: ae Fone tare® Authority. 


Tantalum 10.4-12.8 
Tellurium crystallized 6.25 
& amorphous 6.02 Beljankin. 
Thallium 11.8-11.9 
Thorium 11.0 6 Nilson. 
Tin white, cast 7-29 Matthiessen. 
sé “wrought 7.30 
crystallized | 6.97-7.18 


“ solid ¥ Vincentini-Omodei. 
is liquid 


“ 


“ 


Titanium 
Tungsten 


Uranium : Zimmermann. 
Vanadium : Roscoe. 


Xenon liquid : Ramsay-Travers. 
Yttrium 8 St. Meyer. 
Zinc cast : Y 439-447 
‘se wrought 449 
vacuo-distilled 432 Kahlbaum, 1902. 
ditto-compressed 445 oe sf 


liquid : 404 Roberts- Wrightson. 
Zirconium ‘ 258 Froost. 





TABLE 67 — Mass in grammes per cubic centimetre and in pounds per oubic foot of different kinds of wood. 


The wood is supposed to be seasoned and of average dryness. 


Grammes_ | Pounds Grammes 
per cubic | percubic . per cubic 
centimetre. foot. centimetre. 


Alder 0.42-0.68 | 26-42 || Hazel 0.60-0.80 
Apple 0.66-0.84 | 41-52 || Hickory 0.60-0.93 
Ash 0.65-0.85 | 40-53 || Holly 0.76 
Bamboo 0.31-0.40 | 19-25 || Iron-bark 1.03 
Basswood. See Linden. Juniper 0.56 
Beech 0.70-0.90 | 43-56 || Laburnum 0.92 
Blue gum 1.00 52 Lancewood 0.68-1.00 
Birch 0.51-0.77 | 32-48 || Lignum vite 
Box 0.95-1.16 Linden or Lime-tree 
Bullet-tree 1.0 Locust 
Butternut 0.3 Logwood 
Cedar 0.49-0.57 Mahogany, Honduras 
Cherry 0.70-0.90 s Spanish 
Cork 0.22-0.26 Maple 
Dogwood 0.76 Oak 
Ebony I.11-1.33 Pear-tree 
Elm 0.54-0.60 Plum-tree 
Fir or Pine, American Poplar 
White | 0.35-0.50 Satinwood 

Larch O. ae 56 Sycamore 

Pitch 0.83-0.8 5 Teak, Indian 

Red 0.48-0.70 “African 

Scotch 0.43-0.53 Walnut 

Spruce 0.48-0.70 Water gum 

Yellow 0.37-0.60 Willow 
Greenheart 0.93-1.04 











* Where the temperature is not given, ordinary atmospheric temperature is understood. 
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Substance. 


Agate . 
Alabaster : 
Carbonate 
Sulphate 
Alum, potash 
Amber 
Anthracite 
Apatite 
Aragonite . 
Arsenic 
Asbestos . 
Asphaltum 
Barite 
Basalt 
Beeswax 
Bole . ; 
Bone. 
Boracite . 
Borax 
Borax glass 
Boron ° 
Brick 
Butter n 
Calamine . 
Calcspar 
Carbon. 


See Graphite, etc. 


Caoutchouc 
Celestine . 
Cement: 
Pulverized loose 
Pressed . 
Set 
Cetin 
Chalk 
Charcoal : 
Oak é 
Pine 5 
Chrome yellow . 
Cinnabar . 
Clay . a 
Clayslate . 
Coallisoft:; 
Cobaltite . 
Cocoa butter 
Coke 3 
Copal . 
Corundum 
Diamond . 
Anthracitic 
Carbonado 
Diorite 
Dolomite . 
Earth, dry. 
Ebonite 
Emery 
Epsom salts : 
Crystalline 
Anhydrous 
Feldspar 
Flint . 
Fluor spar 
Gabronite . 
Gamboge . 
Galena 


SMITHSONIAN TABLES. 


Grammes 
per cubic 
centimetre. 


2.5-2.7 


2.69-2.78 
2.20—2.32 
1.75 
1.06-1.11 
1.4-1.8 
3.16-3.22 
3.0 
5:7-5-72 
2.0-2.8 
I.1-1.5 
45 
2.4-3.1 
0.96-0.97 
2.2-2.5 
1.7-2.0 
2.9-3.0 
1.7-1.8 
2.6 
2.45-2.69 
1.4-2.2 
0.86-0.87 
4.1-4. 
2.6-2. 


0.92-0.99 
3:9 


I.15-1.7 
1.85 
2.7-3.0 
0.88-0.94 
1.9-2.8 


0.57 
0.28-0.44 
6.00 

8.12 
1.8-2.6 
2.8-2.9 
1.21.5 
6.4-7.3 
0.89-0.91 
1.0-1.7 
1.04-1.14 
3-9-4.0 
3-5-3-6 
1.66 
3.01-3.2 
2. issue 2 
2.4-2.9 
1.6-1.9 
1.15 

4.0 


1.7-1.8 
2.6 


TABLE 68. 


DENSITY OR MASS IN CRAMMES PER CUBIC CENTIMETRE AND POUNDS 
PER CUBIC FOOT OF VARIOUS SOLIDS.* 


150-193 
60-61 
137-156 
ane 
181-187 
106-112 

162 
153-168 
87-137 
53-54 
255-280 
162-175 


57-62 
243 


72-105 
IIs 
168-187 

55-59 
118-175 


35 
17.5-27.5 
374 
597 
122-162 
175-180 

pas 
400-45 

56-57 

62-105 

65-71 
245-250 
220-225 
104 
188-203 
175=193 
150-181 
100-120 


181-187 
75 
460-470 








Substance, 


Garnet 
Gas carbon 
Glass: 
Common 
Flint 
Glauber’s salt 
Glue . 
Gneiss 
Granite 
Graphite 
Gravel 
Gray copper ore 
Green stone 
Gum arabic 
Gunpowder: 
Loose 
Tamped . 


Gypsum, burnt a: 


Hornblende 
Ice 
Iodine 
Ivory . 
Kaolin 
Lava: 
Basaltic . 
Trachytic 
Lead acetate 
Leather : 
Dry * 
Greased . 
Lime: 
Mortar 
Slaked 
Lime . 
Limestone . 
Litharge : 
Artificial 
Natural . 
Magnesia . 
Magnesite . 
Magnetite . 
Malachite . 
Manganese: 
Red ore . 
Black ore 
Marble 
Marl . 
Masonry 
Meerschaum 
Melaphyre . 
Mica . ; 
Mortar 
Mud . 
Nitroglycerine 
Ochre 
Opal . 
Orpiment . 
Paper. 
Paraffin 
Peat 


Grammes 
per cubic 
centimetre. 


3-6-3.8 
1.88 


2.4-2.8 
2.9-5-9 
I.4-1.5 
1.27 

2.4-3.2 
2.0-3.0 
1.9-2.3 
1.2-1.8 
4.4-5.4 
2.9-3.0 
I.3-1.4 


0.9 
1.75 
1.81 


3.0 
0.88-0.91 
4.67 


1.83-1.92 
2.2 


2.8-3.0 
2.0-2.7 
2.4 


0.86 
1.02 


1.65-1.78 
1.3-1.4 
2.3-3.2 
2.0-3.1 


350-4 
7.8-8.0 
3-2 
3.0 
4-9-5:2 
3-7-4-1 


3.46 
3:9-4.1 
2.5-2.8 
1.6-2.5 
1.85-2.3 
Ons 28 


Phosphorus, white 


Pitch . 
Porcelain 
Porphyry . 
Potash ; 


* For elements, see Table 66. 


Pounds 
per cubic 
foot. 


230-335 
119 


TSO-175 
180-370 
87-93 

80 
150-200 
125-187 
120-140 

94-112 
27 5u305 
180-185 

80-85 


56 
10g 


114-120 
137 


175-18 
eae 
150 


54 
64 


103-III 
81-87 

144-200 

125-190 


580-585 
489-492 
200 
187 
306-324 
231-256 


216 
243-256 
1$7-177 
100-156 
116-144 
61.8-79.9 
162 
165-200 
109 
102 
99 
218 
I 
ea 
44-72 
54-57 
52 
He 


143-156 
rien 
141 





TABLES 68 (continued) AND 69. DENSITY OF VARIOUS SUBSTANCES. 89 
TABLE 68 (continued ).— Density of Various Solids. 


Grammes Pounds Grammes Pounds 
Substance. per cubic per cubic Substance. per cubic per cubic 
centimetre. foot. centimetre. : 





Pyrites Z Z - | 4-9-5-2 306-324 || Snow, loose 3 =| ONL25 
Pyrolusite . ; - | 3-7-4. 231-287 ||| Soapstone, Steatite . | 2.6-2.8 
Pumice stone sO; ¥ 23-56 Soda: 

Quartz . : cy | 165 Roasted , 
Resin ; ° sede 67 Crystalline 
Rock crystal . : 162 Spathic iron ore 
Rock salt . ; - | 2.28-2. 142-150 |) Starch 

Sal ammoniac ol LaS—ae 94-100 |] Stibnite 
Saltpetre . -| I. ’ 122-130 || Strontianite 
Syenite . 

87-103 || Sugar. 
: 119-128 |i} Talc ‘ : 

Sandstone . .0-3. 124-200 || Tallow . .  .| O9gI-0. 97 
Selenium . . | 4.2—4. 262-300 || Tellurium . ; elo: 
Serpentine . 43-2. 152-166 |! Tile 

Shale . : : © | 220 162 Tinstone 
Silicon ewe? iy le 20-2: 125-156 || Topaz 
Siliceous earth : 166 Tourmaline 
Slag, furnace - | 2.0-3: 124-240 || Trachyte 
Slate . ; « || 2:6=3. 162-205 || Trap . 


ND RY DM ¢ 
STO on & Ga 
| 

Nn 1OoON e 


Te 














162-170 





TABLE 69.— Density or Mass in Grammes per Cubic Centimetre and Pounds per Cubic Foot of Various 
Alloys (Brasses and Bronzes). 


Grammes Pounds 
per cubic per cubic 
centimetre. foot. 


Brasses : Yellow, 70Cu ce 30Zn, cast. : 5 : 4 "| 8.44 
rolled . : . . . ci 8.56 

<s bi drawn : : : - : 8.70 

Red, goCu + 10Zn : A 5 : : : a 8.60 

White, BOC SOP aca eh ia S's 7) 56 8.20 

: goCu + 10Sn . 7 , : , : : : 8.78 

85Cu-+ 15Sn . ; : : : : : ; 8.89 

80Cu + Fee : : 5 : A : ; : . 8.74 

75Cu-+ 2 : 3 ; : : : ; , 8.83 

German Silver: eneas 26.3Cu + 36.6Zn + 36.8 Ni. . . 8.30 
ss Berlin (1 52Cu + 26Zn + 22Ni. : 5 , 8.45 

se “ (2) soCu + 30Zn + 11Ni. 6 , 8.34 

sé pa (3) ecu + eee ie 6Ni . : . ; 8.30 

Nickelin : ‘ é 3 : 8.77 

Lead and Tin: 87.5Pb-+ 12.5Sn . : . ees ; : 10.60 
DS SS 84 Pb) 16Sn a : : ; 1 : : 10.33 
77-8Pb + 22.2Sn . , ° ; : ; ; 10.05 


63.7Pb + 36.3Sn . : : : 3 : : 9-43 
46.7Pb + 53.3Sn . ; : 5 ; : ; 8.73 
30.5Pb + 69.5Sn : : : _ 8.24 
Bismuth, Lead, and Tin: sahy + 4oPb = Cd ° : : : 10.56 
Wood's Metal : 50Bi + 25Pb + 12. sed + 12. Zoen 5 : : 9.70 
Cadmium and Tin: eek. 68Sn . : : 5 7.70 


Gold and Copper: o Au+ 2Cu . : ; : : A a 18.84 
g6Au+ 4Cu . : : 5 2 : : 18.36 
94Au+ 6Cu . : : : ° ; ; 17-95 
gzAu+8Cu . : : . : : 17.52 
goAu+ r1oCu . 5 7 A “ , 17.16 
88Au + 12Cu . 5 s 3 - 16.81 
86Au + 14Cu . : : : : 5 16.47 
Aluminum and Copper: 10Al + goCu : - : 7.09 
ss g 5Al + 95Cu z ‘ . . 8.37 
ss os 3Al + 97Cu ; ; ; ; : 8.69 
Aluminum and Zinc: grAl + 9Zn : : : ° . : 2.80 
Platinum and Iridium: 90Pt + Aol c . . ; 
85Pt + 15Ir 
. 6 66.67 Pt a 33- 33ir 
“ “ 5Pt |: gsir 





SMITHSONIAN TABLES. 


TABLE 70. 


DENSITY OF LIQUIDS. 


Density or mass in grammes per cubic centimetre and in pounds per cubic foot of various liquids. 


Acetone . 
Alcohol, ethyl . 
ss methyl 
s proof spirit 
Anilin : 5 
Benzene 
Bromine . 
Carbolic acid (crude) 
Carbon disulphide . 
Chloroform 
Ether 
Gasoline . 
Glycerine . 
Milk . 3 
Naphtha (wood) 
Naphtha (petroleum ether) 
Oils : Amber 
Anise-seed . : 
Camphor 
Castor 
Cocoanut 
Cotton seed 
Creosote . 
Lard 
Lavender 
Lemon . 
Linseed (boiled) 
Mineral fubrieone) 
Olive 
Palm 
ed o ; ‘ 
Pop ° 
Race (crude) 
“6 Ge 
Resin. 
Train or Whale 
Turpentine 
Valerian . 
Petroleum = 
“ (light) 
Pyroligneous acid 
Sea water. 
Soda lye . 
Water 
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Grammes per 


cubic centimetre. 


0.792 
0.791 
0.810 
0.916 
1.035 
0.899 
3-187 

0.9 a 965 


1.028-1.035 
0.848-0.810 
0.665 
0.800 
0.996 
0.910 
eee 
0.92 
0.926 
1.040-I.100 
0.920 
0.877 
0.844 
0.942 
0.900-0.925 
0.918 


0.905 
0.8 50-0.860 
0.924 
0.915 
0.913 


0.955 
0.918-0.925 
0.873 
0.965 
0.878 
0-795°0. 805 
0.800 
1.025 
1.210 
1.000 


Pounds per 
cubic foot 


49-4 
49.4 
e 5 
7. 
64.5 


Temp. C. 


° 


o1rorlrommmnooooodd 





TABLE 71. gI 
DENSITY OF GASES. 


The following table gives the density of the gases at o° C, 76 cm. pressure, at sea-level and lati- 
tude 45° relative to air as unity and under the same conditions; also the weight of one litre in 
grammes and one cubic foot in pounds. 


Pounds 
Pet cubic Reference. 
oot, 


Specific Grammes 
Gravity. | per litre. 


Air ‘ 1.2928 .o8074 | Rayleigh; Leduc. 
Acetylene t 1.1620 07254 | Berthelot, 1860. 
Ammonia 0.7621 .04758 | Leduc, C. R. 125, 1897. 
Argon ‘ 1.782 1112 Ramsey-Travers, Proc. R. Soc. 67, 1900. 
Bromine ; 7.1426 4459 Jahn, 1882. 
Butane 2.504 16194 Frankland, Ann. Ch. Pharm. 71. 
Carbon dioxide 1.9652 12269 | Rayleigh, Proc. R. Soc. 62, 1897. 

ss monoxide 1.2 506 .07807 6 ‘6 ““ “ “ 
Chlorine 3-1666 19769 | Leduc, C. R. 125, 1897. 
Coal gas j a. Cae 02585 

0.957 05973 

Cyanogen 2.3261 -14522 | Gay-Lussac. 
Ethane 1.3421 ‘ Kolbe, Ann. Chem. Pharm. 65. 
Fluorine : 1.697 : Moissan, C. R. 109. 
Helium 0.1787 3 Ramsey- Travers, Proc. R. Soc. 67, 1900. 
Hydrofluoric acid 0.894 : Thorpe-Hambley, J. Chem. Soc. 53. 
Hydrobromic acid 3.6163 . Lowig, Gmelin-Kraut, Org. Chem. 
Hydrochloric acid 1.6283 ; Leduc, C. R. 125, 1897. 
Hydrogen ; 0.09004 | . Rayleigh, Proc. R. Soc. 53, 1893. 
Hydrogen sulphide 1.5230 : Leduc, C. R. 125, 1897. 
Krypton 3-654 ; Ramsey-Travers, Proc. R. Soc. 67, 1900. 
Methane 0.7160 : Thomson. 
Neon : 0.893 : Ramsey-Travers, Proc. R. Soc. 67, 1900. 
Nitrogen 1.2542 0782 Rayleigh, Proc. R. Soc. 62, 1897. 
Nitric oxide, NO 1.3417 : Leduc, C. R. 116, 1893. 
Nitrous oxide, NO 1.9688 : see (Ca Re 125) 1807: 
Oxygen 1.4292 : 2 | Rayleigh, Proc. R. Soc. 62, 1897. 
Sulphur dioxide : 2.8611 ; Leduc, C. R. 117, 1893. 
Steam at 100° 0.581 
Xenon 5-717 : Ramsey-Travers, Proc. R. Soc. 67, 1900. 





Compiled partly from Landolt-Boérnstein-Meyerhoffer’s Physikalisch-Chemische Tabellen. 
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92 TABLE 72." 
. DENSITY OF AQUEOUS SOLUTIONS.* 


The following table gives the density of solutions of various salts in water. The numbers give the weight in 
grammes per cubic centimetre. For brevity the substance is indicated by formula only. 


Weight of the dissolved substance in 100 parts by weight of 
the solution. : 
Substance. ‘ Authority. 


25 30 


KoO tae a es 1.214] 1.284 | 1.354 

KOs setae 1.076| 1.229 | 1.286 

INETAO. eed. G 1,284] 1.354] 1.421 

NaOH ean i 7 1.224 | 1.279] 1.331 : 

INIEIg 336 rev ecru 0.924 | 0.909 | 0.896 . | Carius. 


INIA Clia ean 1.058 | 1.072 . | Gerlach, 
KiClRs: cette ime 135] - i 
NaCl ieee a 150] 1.191 

Cle. veeee ee -116] 1.147 

CaGloo eee 086 -181 | 1.232 


CaClo + 6H20 .083] 1.105 | I. ; : : . | Schiff. 
ACIS" eae -153|1-196| I. : . | Gerlach. 
M&Cle ae 2077) |'1-220)| Te : is 
MgCl.+6H20 .067 | I. ; : : 3 . | Schiff. 
ZnCle « - . -184| 1.236] I. : : : .5| Kremers. 


Cd@lo yen ar -193}| I ‘ : : ‘ : se 
SrCly eee: : 198 | I. : . | Gerlach. 
SrCle + 6H2O ; DEL : sc 
BaGls es. |. : 7 -205| I. : rs 


BaClyg + 2H2O0 ‘ .160/ 1. : . | Schiff. 





\GuG@loe cers. t : 227i Te ; : -5| Franz. 
INClom: 6. te ots : 2223) Te ; 6“ 
Hie Clow aan 09 - . | Mendelejeff. 
FesClge <<. : 3 -179/1. Ti : -5| Hager. 
PiCh ee. ; 214 k Precht. 


SnClp. + 2H2O : 143 
SnCl4-+ 5H20 : : 122 
TDR cee. ener -154/ 1. : : -498 .5| Kremers. 
KGBY vos esas eile ; 157 - 

NaBr . 2 « . 172 


Fal ei ib 
tn © oo 
NW tn 


Gerlach. 


NN 
no 
nm 


MgBre « i. = ; .189 
ZNBYow) eas 
CdBre out 
CaBre ; : 192 
BaBre--<). 1 


bRHRKN 


inW d= Wun 
QWNnNn aS 3S Sea 


SrBre is : -198 
le Sec : 164 
Lil ee - : 170 
Nal . sree , L777 
ZnIg ete” Ae . «194 


RRKEKN 
— eee 
nanan AMAnanN Annan 


Cale: 6 sn Ge 
Miglo..” ve. cor : 192 
Calas. ea : .196 
Srl, ele ve iw A 198 
Bale . 


iii 
One 


RRKRVWK 


5 


NaClOs. , : 
NaBrOs. . . ; 176 
KNOs .. . x 135 
NaNOg o” & “ -I140 
AgNO; . 














* Compiled from two papers on the subject by Gerlach in the “ Zeit. fiir Anal. Chim.,” vols. 8 and 27. 
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TABLE 72 (continued). 93 
DENSITY OF AQUEOUS SOLUTIONS. 


Weight of the dissolved substance in 100 parts by weight of 
the solution. 


Substance. 3, | Authority. 


20 


NHsNOg . . .| 1.020] 1.041] 1.063] 1.085] I. . : .229| I. -5| Gerlach. 
ZuNOs . . . | 1.048 | 1.095] 1.146] 1.201 | I. Z : Te -§| Franz. 
ZnNO3-+6H20 ec TeOG4! | teal Tek ta n= |r. .2 : . | Oudemans, 
Ca(NOs)2 . . «| 1-037] 1.075| 1.118] 1.162] I. : : .482| I. -5| Gerlach. 
Cu(NOs)a + © «| 1.044 | 1.093] 1.143] 1.203] I. -328 | I. - .5| Franz. 


Sr(NOs)2  - « ~| 1.039] 1.083] 1.129] 1.179 Kremers. 
Pb(NOsz)2 . . «| 1.043] 1-091 | 1.143] 1.199 Gerlach. 
Cd(NOs)o » «| 1.052] 1.097] 1.150] 1.212 Franz. 
Co(NOs)z + | 1.045 | 1.090 | 1.137 | 1.192 % 
Ni(NOs)2 « + «| 1-045] 1.090] 1.137 | 1.192 
Feo(NOsz)g . . «| 1-039] 1.076] 1.117] 1.160 
Mg(NO3)2+6H20 |} 1.018 | 1.038 | 1.060] 1.082 
BEAN Oo) GOH 1.025] 1.052] 1.079| 1.108 
KeGOs i. 1.044 | 1.092] 1.141 | 1.192 
igiC Og: 2,0). 1.037 | 1.072| 1.110] 1.150 


NagCOzt0oH20_. | 1.019] 1.038 | 1.057 | 1.077 
(NH4)eSOg  «.. | 1.027} 1.055] 1.084] 1.113 
Feo(SO4)3 . « «| 1-045] 1.096] 1.150| 1.207 
con - | 1.025] 1.053] 1-051] 1.111 
MgSO, . . . «| 1.051 | 1.104] 1.161 | 1.221 


MgSO +7H20 .|1.025} 1.050] 1.075] 1.101 
NagSo4 + 10H20 | 1.019] 1.039] 1.059] 1.081 
CuSO4-+ 5H20 . | 1.031 | 1.064] 1.098 
MnSO4-+ 4H20O . | 1.031 | 1.064] 1.099 
ZnSO4+ 7H20 . | 1.027| 1.057 | 1.089 
Feo(SO)s+K2SO4 

+24H2O0. . «| 1.026] 1.045 | 1.066 1. : 4 -5§| Franz. 
Cre(SO)3+KeSO4 

+ 24H20 . «| 1.016] 1.033] 1.051 
MgSOg4 =~ KeSO4 

6H20 . . «| 1.032] 1.066} 1.101 

(NH4)2SO4 + 

Bee Ors 1.028 | 1.058 | 1.090 
Ko CrOgay o. 46 1.039 | 1.082] 1.127 


KeCreO7 . . «| 1.035! 1.071] 1.108 .5| Kremers. 
. | 1-028] 1.059 | 1.092] I. . | Schiff. 
1.025 | 1.053| 1-145 ne 


1.100] I. : Rs ; ; . | Gerlach. 


N 


Schiff. 
Oudemans. 
Gerlach. 


= 


“cc 


Schiff. 

Hager. 
2! Schiff. 

Gerlach. 


PAISle veal gol 1) 8 tot 


Schiff. 
Gerlach. 
Schiff. 


2! 
pp 
aN 
ws 


yy; 
Pb(CoH302)2 gE 
H.O. 


3 
2NaOH + AGsOn 
+24H2O0 . .|I. ; ; : : : : . | Schiff. 


Brineau. 

Schiff. 

Kolb. 

Gerlach. 
“ 


1.132| 1.179 

1.045 | 1.063 

eee 1.104 | 1.141 

CaieOg = 3, oeeeine 1.070 | 1.096 
CEHeO7 aan sks 1.058 | 1.079 
Cane sugar. . .|{I. i 1.060 | 1.082 
Cian = 1.075 | 1.101 


Kolb. 
1.114] 1.158 Topsoe. 
1.118] 1.165 ue 


I 
I 

1.106] 1.145 Kolb. 
I 
I 


“ 


or) 


-127)|(f-174)\¥. _ -5| Stolba. 

I.119| 1.167] 1. . : .5| Hager. 

1.086] 1.119 | I. : ; . | Schiff. 

; . 1.088 | 1.119] I. ; : : : . | Kolb. 
CahiOan 3). 1.021 | 1.028 | 1. : : : ; . | Oudemans. 
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904 TABLE 73. 


DENSITY OF WATER AT DIFFERENT TEMPERATURES 
BETWEEN O° AND 36°C, 


The temperatures are for the hydrogen thermometer. 


1.000 000 


0:9991992 
968 


404 
271 
126 
0.998 970 
801 
622 
432 


230 
og 
0.997 797 
565 
323 


o71 
0.996 810 621 
539 344 


259 058 
0.995 97! 


673 460 
367 
O52 
0.994 729 
398 


o58 850 | 815 | 780 








If we put D’; for the density of water containing air and D, for the 
density of water free from air, we get the following, due to Marek : 

— O 2 28's. -4'\'5' 6 7° 18 <9 10 
10"(De-D’t)=25 27 29 31 32 33 33 34 34 33 32 

t= 11 12 13 14 15 16 17 18 19 20—32 
10'(Dt-D")=31 29 27 25 22 I9 16 12 8 4 negligible 





From the observations of Thiesen, Scheel, and Diesselhorst, Wiss. Abh. Phys.-Techn. Reichs. 
3, 683; 1900. 
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TABLE 74. Me Os 


VOLUME IN CUBIC CENTIMETRES AT VARIOUS TEMPERA- 
TURES OF A CUBIC CENTIMETRE OF WATER AT THE 
TEMPERATURE OF MAXIMUM DENSITY. 


The water in this case is supposed to be free from air. The temperatures are 
by the hydrogen thermometer. 


1,000 132 


WOON AW pwnn O 





031 
200 


571 





1.002 208 
441 
685 


938 
1.003 201 


473 





755 
1.004 046 


346 
655 
972 
1.005 299 
634 


978 


























From the observations of Thiesen, Scheel, and Diesselhorst, Wiss. Abh. Phys.-Techn. Reichs. 
3, 683 1900. 
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Temp. C. 


—10° 
—9 
—8 
—7 
—6 
a 
—4 
5 


A 
“ 


* From —10° to 0° the values are due to means from Pierre, Weidner, and Rosetti; 
from 0° to 35°, to Thiesen, Scheel, and Diesselhorst ; 31° to 100°, to Thiesen ; 110° 


TABLE 75. 


DENSITY AND VOLUME OF WATER. 


The mass of one cubic centimetre at 4° C. is taken as unity. 


Density. 


0.99815 
8 


0.99823 
802 
780 


756 
732 


0.99707 
681 


654 
626 
597 


0.99567 
537 
505 
473 
440 


Volume. 


1.00186 
157 
131 
108 
088 


1.00070 
055 
042 
031 
O21 


1.0001 3 
007 
003 
oo! 





003 
007 
O12 
O19 


1.00027 
037 
048 
060 
073 


1.00087 
103 
120 
138 
157 


1.00177 
198 
221 
244 
268 





1.00294 
320 
347 
375 
405 


1.00435 
466 
497 
530° 
563 





Density. 


0.99406 
371 
336 
299 
262 


0.99224 
186 
147 
107 
066 


0.99025 
0.98982 
940 
896 
852 


0.98807 
762 
715 
669 
621 


0.98573 
324 
059 
0.97781 
489 


0.97183 
0.96865 
534 


192 
0.95838 


0.9510 
9434 
9352 
9264 
9173 


0.9075 
8973 
8866 
8750 
8628 


0.850 
837 
8 


1.01207 
254 
301 
349 
398 


1.01448 
705 
979 

1.02270 


576 


1.02899 
1.03237 
590 
959 
1.04343 


I.0515 
1.0601 
1.0693 
1.0794 
1.0902 


1019 
1145 
-1279 
.1429 
-1590 


1.177 


1.195 
1.215 


1.236 
1.259 





to 250°, to means from the works of Ramsey, Young, Waterston, and Hirn. 
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TABLE 76. 97 
DENSITY OF MERCURY. 


Density or mass in grammes per cubic centimetre, and the volume in cubic 
centimetres of one gramme of mercury. The density at 0° is taken as 
13.59545,* and the volume at temperature ¢ is Vz=V,(1-+.000181792¢ 
+ 175X10—1272-+-35116X10—123), t 


Mass in Volume of Mass in Volume of 
Temp. C. | grammes per} 1 gramme in ||| Temp. C.| grammes per| 1 gramme in 
cu. cm, cu. cms. cu. cm. cu. cms. 


13.6202 0.073420 13-5217 te 
6177 433 5193 9056 
6152 4472 5168 9520 
6128 4606 5144 9953 
6103 4739 5119 40087 


13-6078 | 0.0734873 13.5095 | 0.0740221 
6053 5006 5070 0354 
6029 5140 5046 0458 
6004 5273 5021 0622 
5979 5407 4997 0756 


13-5955 | 0.0735540 13.4973 | 0.0740891 
5930 6 4729 
5906 4486 
5881 4244 
5856 60 4003 6252 


13.5832 | 0.0736209 13.3762 | 0.0747594 
5807 6342 3522 8939 
5782 6476 3283 50285 
5758 6610 3044 1633 
5733 6744 2805 2982 


13.5708 | 0.0736877 13.2567 | 0.0754334 
5684 7011 2330 5088 


5659 7145 2093 7044 
5634 7278 1856 8402 
5610 7412 1620 9764 


13.5585 | 0.0737546 13.1384 | 0.0761128 
5501 7080 1148 2495 
5536 7813 0913 3865 
5512 7947 0678 5239 
5487 8081 0443 6616 


13.5462 0.073821 5 13.0209 | 0.0767996 
5438 8345 12.9975 9381 
5413 8482 9741 70769 
5389 8616 9507 2161 
5304 8750 9273 3558 


13.5340 | 0.0738883 12.9039 | 0.0774958 
5315 go17 8806 6304 
5291 QI5I 8572 7774 
5206 9285 8339 9189 
5242 9419 8105 80609 


13.5217 | 0.0739552 12.7872 | 0.0782033 
7638 3464 
7495 4900 











* Thiesen und Scheel, Thiatigkeitsbericht der Phys. Reichsanstalt, 1897-1898. 
+ Broch, Z. c. 
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98 TABLE 77. 
SPECIFIC GRAVITY OF AQUEOUS ETHYL ALCOHOL. 





SSS 


(a) The numbers here tabulated are the specific gravities at 60° F., in terms of water at the same tempera- 
ture, of water containing the percentages by weight of alcohol of specific gravity .7938, with reference to the 
same temperatures.* 


Specific gravity at 15°.56 C. in terms of water at the same temperature. 


Percentage 


of alcohol 
by weight. 


° 


-9981 | .9965 | -9947 | -9930 | -9914 | -9898 | .9884 | .9569 
.9828 | .9815 | .9802 | .9789 | .9778 | .9766 | .9753 | -9741 
.9703 | -9691 | .9678 | .9665 | .g652 | .9638 | .9623 | -9609 
9560 | .9544 | -9528 | .951 | 9490 | .9470 | .9452 | -9434 
-9376 | 9356 | -9335 | -9314 | -9292 | .9270 | .9249 | -9223 


.gt60 | .9135 | -9113 | -9090 | .g069 | .9047 | .9025 | .gooI 
8932 | .8908 | .8886 | .8863 | .8840 | .8816 | .8793 | .8769 
8696 | .8672 | .8649 | .8625 | .8603 | 8581 | .8557 | .8533 
8459 | .8434 | .8408 | .8382 | .8357 | .8331 | .8305 | .8279 
8199 .| .8172 | .8145 |°- 0389 | 8061 | .8031 


(b) The following are the values adopted by the ‘‘ Kaiserlichen Normal-Aichungs Kommission.’’ They are 
based on Mendelejeff’s formula,t and are for alcohol of specific gravity .79425, at 15° C., in terms of water 
at 15° C.; temperatures measured by the hydrogen thermometer. 


eeltlel+l* | lil: 


Percentage 
of alcohol 
by weight. 


Specific gravity at 15° C. in terms of water at the same temperature. 


1.00000 | .g9812 | .99630 | .99454 | .99284 | .99120 | .98963 | .g8812 | .98667 | .98528 
.98393 | -98262 | .98135 -g8010 .97888 | .97768 | .97648 | .97528 | .97408 | .97287 
.97 164 | .97040 | .96913 | -96783 | .96650 | .96513 | .96373 | .96228 | .Q6080 | .95927 
95770 | -95608 | .95443 | -95273 | -95099 | .94920 | .94738 | -94552 | -94363 | .94169 
-93973 | -93773 | 93579 | -93365 | -93157 | -92047 | -92734 | -92519 | .92303| .92085 


0.91865 | .91644 | .91421 | .91197 | .90972 | .90746 | .g0519 | .go292 | .go063} .89834 
89604-| .89373 | -89141 | 88999 | .88676 | .88443 | .88208 | .87974 | 87738 | .87502 
87265 | .87028 | .86789 | .86550 | .86310 | .86070 | .85828 | .85586 | .85342 | .85008 
84852 | .84606 | .84358 | .84108 | .83857 | 83604 | .83349 | 83091 | 82832] .82569 
82304 | .82036 | .81763 | .81488 | .81207 | .80923 | .80634 | .80339 | 80040] .79735 


(c) The following values have the same authority as the last; the percentage of alcohol being given by volume 
instead of by weight, and the temperature 15°.56 C. on the mercury in Thuringian glass thermometer; the 
specific gravity of the absolute alcohol being .79391. 


al 


of alcoh 
by volume. 


om) a ll iae'| eels Nie ese ee 


Percenta: 


Specific gravity at 15°.56 C. in terms of water at same temperature. 


1.00000 | .99847 | .99699 | .99555 | 99415 | .99279 | .99147 | .goor9 98895 
.98657 | .98543.| .98432 | .98324 | .98218 | .98114 | .g801I | .97909 | .9780 
-97608 | .97507 | 97406 | .97304 | -97201 | .97097 | .96991 | .96883 | .96772 
-96541 | .96421 | .96298 | .96172 | .96043 | -95910 | -95773 | -95632 | .95487 
‘95185 | .95029 | .94868 | .94704 | .94536 | -94364 | .94185 | .94008 | .93824 


0.93445 | .93250 | .93052 | 92850 | .92646 | .92439 | .92229 | .92015 | .91799 
‘91355 | -91134 | .90907 | .90678 | .90447 | .90214 | .89978 | 89740 | .89499. 
89010 | .88762 | .88511 | .88257 | 88000 | .87740 | .87477 | 87211 | 86943 
.86395.| 86116 | 85833 | .85547 | 85256 | 84961 | .84660 | .84355 | 84044 
.83400 | .83065 | .82721 | 82365 | .81997 | .81616 | .81217 | .80800 | .80359 








* Fownes, “ Phil. Trans. Roy. Soc.’? 1847. 
¢ ‘* Pogg. Ann.’’ vol. 138, 1869. 
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TABLE 78. 99 
DENSITY OF AQUEOUS METHYL ALCOHOL.* 


Densities of aqueous methyl alcohol at o° and 15.56 C., water at 4° C. being taken as 100000. The numbers in the 


columns a and @ are the coefficients in the equation ps = py — af — df? where pt is the density at temperature 7, 


This equation may be taken to hold between 0° and 20° C. 


Percent- Density Density Percent- Density 
age of at at age of at 
CH,O. . CH,0O. 0° C. 


99987 ; 92873 
99806 : 92691 
99631 92507 
99462 8 : 92320 
99299 ; : 92130 


99142 . 91938 
98990 . . 91742 
98843 . : 91544 
98701 B . 91343 
98563 : 91139 


98429 262 . 90917 
ar : ; 90706 

171 : : go492 
98048 : : 90276 
97926 : : 90056 


97806 89835 
97689 . : 80611 
97573 . . 89384 
97459 . 89154 
97346 ‘ 88922 


97233 88687 
97120 ; ee 
97007 : 237 
96894 ; : 88003 
96780 ? 87767 


WON QW AWNHO 


ae $7530 
96549 ; : 290 
96430 ; ‘ 87049 
96310 : 3 86806 
96187 86561 


Equation pz = py — at 86314 
86066 
85816 
85564 
85310 


85055 
8479 

84539 
84278 
84015 


83751 
£3455 
8321 

82948 
82677 


Term 42? negligible. 


82404 
82129 
81853 
81576 
81295 


81015 


Density 
at 


15°. 56iG, 


91855 
g1661 
91465 
91267 
91066 


90863 
90657 
90450 
90239 
goo26 


89798 
89580 
89358 
89133 
88905 


88676 
88443 
88208 
87970 
87714 


87487 
87262 
87021 
86779 
86535 


86290 
86042 
85793 
85542 
$5290 


85035 
84779 
84521 
84262 
84001 


83738 
83473 
83207 
82938 
82668 


82396 
82123 
81849 
81572 
81293 


81013 
80731 
80448 
80164 
79872 


79589 


* Quoted from the results of Dittmar & Fawsitt, ‘‘ Trans. Roy. Soc. Edin,” vol. 33. 
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100 TABLE 79. 


VARIATION OF THE DENSITY OF ALCOHOL WITH TEMPERATURE. 


(a) The density of alcohol at ¢° in terms of water at 4° is given* by the following equation: 
d@; = 0.80025 — 0.00083 40% — 000000292. 


From this formula the following table has been calculated. 
Density or Mass in grammes per cubic centimetre. 


3 4 5 6 


.80290 
79451 
-78606 
77756 


(b) Variations with temperature of the density of water containing different percentages of alcohol. 
at 4° C. is taken as unity.f 


Percent- Density at temp. C. Percent- Density at temp. C. 
age of © |—————______________________"|_ age of 
alcohol by alcohel by 


oO 
3° weight. 


0.99988 | 0.99975 | 0.99831 | 0.99579 50 0.92940 | 0.92182 | 0.91400 
99135 | -99113 | -98945 | .98680 55 .91848 | .91074 | .90275 
.98493 | -98409 | .98195 | .97892 60 -90742 | .89944 | .89129 
97995 | -97816 | .97527 | .97142 65 89595 | -88790 | .97961 
97566 | .97263 | -96877 | .96413 70 88420 | .87613 | .86781 


0.97115 | 0.96672 | 0.96185 | 0.95628 75 0.87245 | 0.86427 | 0.85580 
.96540 | .95998 | .95403 | .94751 80 86035 | .85215 | .84366 
95784 | -95174 | -94514 | .93813 85 .84789 | .83967 | .83115 
.94939 | -94255 | -93511 | .92787 83482 | .82665 | .81801 
.93977 | -93254 | -92493 | .9I7I0 82119 | .81291 | .80433 


0.92940 | 0.92182 | 0.91400 | 0.90577 0.80625 | 0.79788 | 0.78945 


* Mendelejeff, “‘ Pogg. Ann.” vol. 138. 
+ Quoted from Landolt and Bornstein, ‘‘ Phys. Chem. Tab.”’ p. 359. 
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Water 


0.90577 
89456 
88304 
87125 
85925 


0.84719 
83483 
82232 
80918 
79553 


0.78096 





TABLE 80. Io!I 
VELOCITY OF SOUND IN SOLIDS. 


The numbers given in this table refer to the velocity of sound along a bar of the substance, and hence depend on the 
Young’s Modulus of elasticity of the material. The elastic constants of most of the materials given in this table 

. vary through a somewhat wide range, and hence the numbers can only be taken as rough approximations to the 
velocity which may be obtained in any particular case. When temperatures are not marked, between 10° and 20° 
is to be understood. 


Velocity in | Velocity in 
Substance. Temp. C. | metres per| feet per Authority. 
second. second. 


Metals: Aluminum 5104 16740 | Masson. 
Brass ; ; 3500 11480 | Various. 
Cadmium . 5 : 2307 7570 | Masson, 
Cobalt ‘ c ; 4724 15500 f 
Copper. : : : 3560 11670 | Wertheim.” 

ss : ‘ : 3290 10800 s 
“ : ; ; - 2950 9690 s 
Gold (soft) : ; 2 1743 5717 as 
“ (hard) 2 5 ; 2100 6890 | Various. 
Tron and soft steel 5000 ° 16410 ‘ 
Tron . : : : 5130 | 16820 | Wertheim. 
nae es . : . 5300 17390 “ 
sas ; : : : 4720 15480 
“cast steel; . 5 : 4990 16360 
“ “ ‘“ . : 4790 15710 
Lead . . 3 ; : 1227 4026 
Magnesium vee : 4602 15100 | Melde. 
Nickel : : ° 4973 16320 | Masson, 
Palladium . 3 3150 10340 | Various. 
Platinum . 2 2 : 2690 8315 | Wertheim, 
ss ; : 2570 8437 es 
s - ‘i 2460 8079 « 
Silver 2 ; 2610 8553 ‘ 
ss : : 2640 8658 se 
Tins ; : 2500 8200 | Various, 
Zinc . : : 3700 12140 ce 
Various: Brick 3 ; 11980 | Chladni. 
Clay rock : : : 11420 | Gray & Milne. 
Cork : ; . 1640 Stefan. 
Granite . nts 12960 | Gray & Milne. 
Marble . : 12500 Ke 
Paraffin . 4280 | Warburg. 
Slate ; : 14800 | Gray & Milne. 
Tallow : . 3 1280 | Warburg. 
Putt; é 23 50 | Gray & Milne, 
16410 | Various. 
Glass ; A to 19690 Gi 
EVO? Tees! 9886 | Ciccone & Campanile, 
Vulcanized rubber 177. | Exner. 
(black) 102 ‘“ 
«s se e(red)at. 226 “ 
4“ “a “ IlI!r “ 
Wax 5 5 : ; 2890 | Stefan. 
“cc 1450 “ 


Woods: Ash, along the fibre . 15310 | Wertheim. 


4570 
4140 
10960 
6030 
4640 
13516 
4665 
3324 
15220 
13470 
12620 
TOgOO 
14050 
14640 


“across the rings 
“* along the rings 
Beech, along the fibre 

“across the rings 
“along the rings 
Elm, along the fibre 
“« across the rings 
“ along the rings 
Fir, along the fibre . 
Maple = . 
Oak 
Pine 
Poplar 
Sycamore 
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102 TABLE 81. 
VELOCITY OF SOUND IN LIQUIDS AND GASES. 


Velocity in | Velocity in e 
Substance. Temp. C.| metres per feet per Authority. 
second. second. 


° 
Liquids: Alcohol, 95% : 12.5 1241. 4072. Dorsing, 1908. 
Sh a'hs . . . : 1213. 3980. i" 
Ammonia, conc. . . : 1663. 5450. 
Benzine ; ‘ ; 1166. 3826. 
Carbon bisulphide : 1161. | 3809. . 
Chloroform > 2. : 983. 
Ether . . ° . . 1032. 
NaCl, 10% sol. . : . 1470. 
Oe atealiSva tier ae : 1530. 
Opn sn Hilgs ; 1650. 
Turpentine oil . . : 1326. 
Water, air-free  . : ; 1441. 
SS aes a : . 1461. 
Sew aies : . ; 1505. 
“Lake Geneva : 1435. z Colladon-Sturm. 
Seine river ; 1437. ; Wertheim. 
“ “cc ‘ 7 yf I 528. “ 
“ “ec % R 1724. i “ 
Gases: Air, dry, COo-free . : ; 331.78 ; Rowland. 
se . . 331.36 : Violle, 1900. 
“ COo-free . . : 331.92 : Thiesen, 1908. 
1 atmosphere . B 23127 38, Mean. 
25 a oh ate ; 332.0 : “ (Witkowski). 
50 “ s . ° 334-7 “ “ 
100 ss . 7 350.6 ; es a 
. 344- . 
380. 7 Stevens. 
553 fe 
: : : 700. : . 
Ammonia : . 7 415. ; Masson. 
Carbon monoxide . . 7 23700 7 Wiullner. 
ey iH . : ; 337-4 ; Dulong. 
“<< dioxide: : 7 258.0 : Brockendahl, 1906. 
“disulphide. . ; 189. 06. Masson. 

Chlorine . : ; 6 ; 206.4 : Martini. 

“ tects ; . : 205.3 | 674. Strecker, 
Ethylene. c . 7 314. 7 Dulong. 
Hydrogen fc . : 1269.5 . 

Sat ts : : 1286.4 : Zoch. 
Illuminating gas . 7 490.4 
Methane . : ; 432. : Masson. 
Nitricioxide.. 4 | stv : 325. : ss 
Nitrous oxide . : ; 261. : Dulong. 
Oxygen . ° . . : 317-2 sf 

Vapors: Alcohol ° : 230.6 56. Masson. 
Ether.’ \. . . : 179.2 ; Ks 
Water . c s 401. ‘ ss 
Sia fs . : 404.8 ; Treitz, 1903. 
6“ : 424.4 “ 
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TABLES 82-83. 103 
MUSICAL SCALES. 


The pitch relations between two notes may be expressed precisely (1) by the ratio of their vibration frequencies; 
(2) by the number of equally-tempered semitones between them (E. S.); also, less conveniently, (3) by the common 
logarithm of the ratio in (1); (4) by the lengths of the two portions of the tense string which will furnish the notes; 
and (5) in terms of the octave as unity. The ratio in (4) is the reciprocal of that in (1); the number for (5) is 1/12 of 
that for (2); the number for (2) is nearly 4o times that for (3). 

Table 82 gives data for the middle octave, including vibration frequencies for three standards of pitch; a = 435 double 
vibrations per second, is the international standard and was adopted by the American Piano Manufacturers’ Associa- 
tion. The ‘“‘just-diatonic scale” of C-major is usually deduced, following Chladni, from the ratios of the three perfect 


major triads reduced to one octave, thus: A 4 st Sette 
Ames) Sees 6 4 che 
F A Cc E G B D 
16 20 24 30 36 45 54 


24 27 30 32 36 40 45 48 

Other equivalent ratios and their values in E. S. are given in Table 83. By transferring D to the left and using the 
ratio 10 : 12 : 15 thescale of A-minor is obtained, which agrees with that of C-major except that D= 26 2/3. Nearly the 
same ratios are obtained from a series of harmonics beginning with the eighth; also by taking 12 successive perfect 
or Pythagorean fifths or fourths and reducing to one octave. Such calculations are most easily made by adding and 
subtracting intervals expressed in E.S. The notes needed to furnish a just major scale in other keys may be found 
by successive transpositions by fifths or fourths as shown in Table 83. Disregarding the usually negligible difference 
of 0.02 E. S., the table gives the 24 notes to the octave required in the simplest enharmonic organ; the notes fall into 
pairs that differ by a comma, 0.22 E. S. The line “mean tone”’ is based on Dom Bedos’ rule for tuning the organ 
(1746). The tables have been checked by the data in Ellis’ Helmholtz’s ‘‘ Sensations of Tone.” 


TABLE 82. 


Interval. Ratios. Logarithms, Number of Vibrations per second. 


Tem- 
pered. 


Tem- 
pered. 


Tem- 


pered. Just. 


Just. Just. | Just. | Just. 


1.00000 256 | 264 | 258.7 | 258.7 
1.05926 274.0 
1.12246 297 | 291.0 | 290.3 
1.18921 307-6 
1.25992 323-4 | 325-9 
1.33454 344-9 | 345-3 
1.41421 365.8 
1.49831 : 388 | 387.5 
1.58740 410.6 
1.68179 |] . : 431.1 | 4375.0 
1.78180 460.9 
1.88775 485.0 | 488.3 | 
2.00000 | 517-3 | 517-3 






































TABLE 83. 





WPAQG PS ww re 
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ayy 
moodd 
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NO 
oo 
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as 








Harmonic Series 


Cycle of fifths 
Cycle of fourths 
Mean tone 
Equal 7 step 
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104 ; TaBLe 84. ACCELERATION OF GRAVITY. 
For Sea Level and Different Latitudes. 
This table has been calculated from the formula gy = £45 [1 — .002662 cos 26],* where ¢ is the latitude. 


g g 
in cms. per . in inches per Log. in feet per Log. 
sec. per Sec. sec. per sec. sec. per sec. 


977-989 2.990334 . 2.585498 | 32.0862 1.506318 
8.029 0352 : 5517 0875 6 
147 0404 : 5570 0916 
0490 . 5655 :0977 
0605 : 5771 -1062 


2.9907 48 y 2.585914 1168 
0913 ; 79 .1290 
0949 . 6114 1316 
0985 : 6150 1343 
1021 : 6187 1370 





2. 997059 : 2.586224 -1398 1.507043 
1096 : 6262 1425 7080 
1135 6300 1454 7119 
1173 6339 -1490 7167 
1212 6377 ISI 7196 


2.991251 | 32%. 2.586417 1540 1.507236 
1291 884 6457 1570 7275 
1331 : 6496 -1607 7325 
1372 ‘ 6537 -1630 7350 
1411 6577 -1059 7395 


2.991452 : 2.586617 1688 | 1.507436 
1492 1062 6657 ‘1719 7476 
1532 : 6698 1748 7516 
1573 : 6738 -1778 7557 
1613 . 6778 -1808 7597 


2.991653 7 2.586818 .1838 1.507637 
ee : 68 nee 3 cee 
1732 : -1896 7716 
1772 . “1924 7756 
1810 . “1954 7794 


2.991849 ; : | 32.1983 1.507833 
1887 : 2011 7871 
1925 : +2039 7909 
1962 : 2067 7946 


1998 : 2094 7983 


2.992034 : 4 2121 1.508018 
2070 576 2147 8054 
2234 . 2276 oe 
2377 . +2375 301 
2492 : .2460 8476 


2.992577 . 2.587742 -2523 1.508561 
: 7794 2562 8613 
7812 s2.5715 8631 





* The constant .002662 is based on Harkness’ data (Solar Parallax and Related Constants, Washington, 1891). 
The acceleration of gravity for any latitude ¢ and elevation above sea level 4 is very nearly expressed by the equation 


&p=h45 (1—.002662 cos 2) [2 I —a) Is 
where & is the earth’s radius, 6 the density of the surface strata, and A the mean density of the earth, When =o 
we get the formula for elevation in air. For ordinary elevations on land — as nearly 4, which gives for the correction 
at latitude 45° for elevated portions of the parth’s surface ; 
Fr 2980.6 5% 1235.75 cm. per sec. per sec. 
&45 4k 9 a 5:75 R Pi Pi 


= 386.062 X 48a. 562% in, per sec. per sec. 
4 


=32.1719X 40.2149 feet per sec. per sec. 


This gives per 100 feet elevation a correction of 
-00588 cm. per sec. per sec. 
00232 in. per sec. per sec. ? diminution. 
-000193 feet per sec. per sec. 
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TaBLeE 85. 105 
CRAVITY. 


In this table the results of a number of the more recent gravity determinations are brought together. They serve to 
show the degree of accuracy which may be assumed for the numbers in Table 112. _ In general, gravity is a little 
lower than the calculated value for stations far inland and slightly higher on the coast line. 


: Gravity, = 
Latitude. Elevation Sec Refer- 


N. +, S. —. | in metres. ence. 
Observed: Reduced to 


sea level. 


SINPADOLCH pagel (a) Aine ary, Se oe fe ig 978.08 978.08 
Georgetown, Ascension . . . .| —7 5 978.25 978.25 
Green Mountain, Ascension. . .| —7 978.10 978.23 
Loanda, Angola. . . ....| —8 978.15 978.16 
@arolmedslands;. «. . . 2. .«|— 10 978.37 978.37 
Bridgetown, Barbadoes . .. . Tg 978.18 978.18 
Jamestown, St. Helena . . . .|—15 978.67 978.67 
Longwood, “ eee ett (AG 978.53 978.59 
Pakaoao, Sandwich Islands. . . 20 978.28 978.85 
Lahaina, ss sai h tae cote 20 978.86 978.86 
Haiki, SSeabgieer sults 20 978.91 978.93 
Honolulu, cc Sa ae sts 21 978.97 978.97 
StaGeorgesy Bermuda,» (yi)... 32 979-77 979-77 
sidney, Australia 00) eis «|= 33 979-68 979.69 
Cape Town. . - . « «. « « . |—33 979.62 979.62 
PROKIOSApaNsc, io) bei gee oy apie = Ls 35 979-95 979-95 
Auckland, New Zealand . . . .|— 36 979.68 979-69 
Mount Hamilton, Cal. (Lick Obs.) 979-06 979.91 
' “cc ; “ “ “ 979.68 979-92 
Sanvrrancisco; Call, 95 fe. ave.) 979.96 979.98 

“ “ “ Ko poate Sas 980.02 980.04 
Washington \Ds C.F. os scp gs) 980.11 980.11 
WenversColoivs sobs i sels 979-68 979.98 
Marky Paste. Sslinas ley shat. 980.12 980.14 
Bbensburghybae as i's he ule) 980.08 980.20 
MUeRbenYy shay ish t sys! dey ahh oh 6 980.09 980.15 
Hoboken, N. J. . 980.27 980.27 


Salt Lake City, Utah . 3 : ; : 979.82 980.05 


Chicago, IIl. oh secure 980. 34 980.37 
Rampalunay Spain). *' (5 +. 6 980.34 980.42 
Montreal;'@anada' ses, < ss. |. 980-73 980.75 
Geneva; switzerland. 3, 3 3 . « 980. 5 980.64 

se s o Pop oieioitte 980.60 980.66 
Berne, ce gay oP lett 980.61 980.69 
Zurich, ss Ye Ono age Re 980.67 980.74 
Paris, Francer.. i. |« ePeks 980.96 980.97 
Kew, England ees 981.20 981.20 
Berlin, Germany . ‘ 981.26 981.27 
Port Simpson, B.C. . 981.46 981.46 
Burroughs Bay, Alaska 981.51 981.51 
Wrangell, ss 981.60 981.60 
Sitka, 981.69 981.69 
St. Paul’s Island, 981.67 981.67 
Juneau, 981.74 981.74 
Pyramid Harbor, 931.82 981.82 
Yakutat Bay, 981.83 981.83 


ab 


mintin nd ONIO HON 


_ 





PPRFS HAAR ODWDMOUOO GDnNUNA DADNUAUAUE HHNDHNWWWWNNHKRWNHNAH 


1 Smith: “United States Coast and Geodetic Survey Report for 1884,” App. 14. 

2 Preston: ‘“ United States Coast and Geodetic Survey Report for 1890,” App. 12. 

3 Preston: Ibid. 1888, App. 14. 

4 Mendenhall: Ibid. 1891, App. 15. 

5 Defforges: ‘“‘Comptes Rendus,” vol. 118, p. 231. 

6 Pierce: “U.S. C. and G. S. Rep. 1883,’’ App. 19. oe 

7 Cebrian and Los Arcos: ‘Comptes Rendus des Séances de la Commission Perma- 
nente de l’Association Géodesique International,” 1893. 

8 Pierce: “U.S. C. and G. S. Report 1876, App. 15, and 1881, App. 17.” 

9 Messerschmidt: Same reference as 7. 





* For references 1-4, values are derived by comparative experiments with invariable pendulums, the value for 
Washington taken as 980.111. For the latter see Appendix 5 of the Coast and Geodetic Survey Report for rgo1. 
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106 TABLE 86. 


SUMMARY OF RESULTS OF THE VALUE OF GRAVITY (g) AT STATIONS 
IN THE UNITED STATES AND ALASKA.* 


Station. Latitude. Longitude. Elevation. Pee 


OMA th Metres. cm./sec.? 
Calais,;Me.. a, | vs at ier hits . 67 16 54 38 980.630 
Boston, Mass. . . 0 71 03 50 22 980.395 
Cambridge, Mass. : : Wit 107 -4'5 980.397 
Worcester, Mass. ; 71 48 28 980.323 
New York, N. Y. c ° 73 57 4 980.266 
Princeton, N. J. . ° ° : 74 39 2 980.177 
Philadelphia, Pa. : : : 75 II 40 980.195 
Ithaca, eN. Wi. 7s. . . > 29 00 980.299 
Baltimore, Md. . . . : 37 30 980.096 
Washington, C. & G. She “ . 00 32 980.111 
Washington, Smithsonian . . . OI 32 980.113 
Charlottesville, Wa.) «(suena lectin 30 16 979-937 
Deer Park, Md. . 5 . ; 4 19 50 979-934 
Charleston, S. C, . : ; : 6 979-545 
Cleveland, Ohio. 5 : ‘ . 980.240 
Key West, Fla. . ; : ‘ ; é 978.969 
Atlanta, Ga. . : : . fs 979-523 
Cincinnati, Ohio : . . : 6 980.003 
Terre Haute, Ind. . : : : - 980.07 1 
Chicago, Il. ° : 3 980.277 
Madison, Wis. (Univ. ‘of Wis.) . : . 980.364 
New Orleans, La. . ° . : 5 979-323 
St. Louis, Mo. . ; : . . ; 980.000 
Little Rock, Ark. : ° . 3 : , 979-720 
Kansas City, Mo. ; : 5 ; 979.989 
Galveston, Tex. . : . : : 3 979.271 
Austin, Texas (University) : , : 979.282 
Austin, Texas (Capitol) . ; f : 979-287 
Ellsworth, Kans : . : : 979-925 
Laredo, Tex. . 5 : ° . i 979.081 
Wallace, Kan. : d , : 979.7 sf 
Colorado Springs, Co é ; yl 979.489 
Denver, Col. : ; ; oS 979.608 
Pike’s Peak, Col. : ‘ ; 5 A 978.953 
Gunnison, Col. . : ° ‘ . : 2 979.341 
Grand Junction, Col. . ; : ; 979.632 
Green River, Utah . : é ° ; 979.635 
Grand Canyon, Wyo. . : ¢ : : 979.898 
Norris Geyser Basin, Wyo. 5 5 . 979.949 
Lower Geyser Basin, Wyo. . 5 é 979.931 
Pleasant Valley Jct., Utah. . : : 979.511 
Salt Lake City, Utah . ; ; . 7 979.802 
Ft. Egbert, Fatle Alaska . ° ‘ 6 982.182 





® All the values in this table depend on relative determination of gravity and an adopted value for gravity at Wash- 
ington (Coast and Geodetic Survey Office) of 980.111. This adopted value was the result of the determination in 
1900 of the relative value of gravity at Potsdam and at Washington. See footnote on previous page. 
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TABLES 87-88. 107 


LENGTH OF THE SECONDS PENDULUM. 
TABLE 87. — Length of Seconds Pendulum at Sea Level for Different Latitudes.* 





Length : Length 
in centi- Log. Pen Log. | in centi- Log. 
metres. metres. 


Length in 
inches. Log. 


(a 


99.0910 | 1.996034 | 39.0121 | 1.591200 99.4014 | 1.997393 | 39-1344 | 1.5925 58 
0950 60 0197 1217 4459 7587 +1520 2753 
1079 0184 1270 .4876 7770 1683 2935 
1265 .0261 1356 25255 7935 1832 3100 
1529 0305 1471 5501 8077 1960 3242 


99.1855 | I. 39.0493 | 1.591614 ; 1.998192 | 39.2065 1.593358 
2234 .0042 1779 .60 8277 2141 3442 
2051 .0806 1962 ; 8329 2188 3494 
.3096 .0982 2157 sl 8347 2204 3512 
+3555 1163 2357 











* Calculated from force of gravity table by the formula 7= g/m, For each 100 feet of elevation subtract 0.000596 
centimetres, or 0.000235 inches, or .o000196 feet. 


TABLE 88. — Length of the Seconds Pendulum.* 


Wateot Number Correspond- 
of obser-] Range of latitude included by Length of pendulum in metres ing length Refer- 
vation the stations. for latitude ¢. of pendulum | ence. 
stations. for lat. 45° 


determi- 
nation. 


to —33°50’ | 0.990631-++.005637 sin? 0.993450 
cyt! 0.9907 43-+.005466sin? 0.993976 
“ —60° 4 5/ 0.990880-+-.005340sin? 0.993550 
“ —12°59/ | 0,990977-++.005142Sin?@ | 0.993548 
si STC 0.991026-++-.005072 sin? 0.993562 
“ +67°04’ | 0.990555+.005679sin’?@ | 0.993395 
6 51° 35/ 0.991017-+.005087 sin? 0.993560 
c—_ P 0.990941 +-.005142 sin? 0.993512 
O35 0.990970+.005185sin’p | 0.9935541 
 —62° 56’ O.99IOLI-+-.005105 sin? p 0.993563 
1884 “ —62° 56’ 0.990918-+.005262 sin? » 0.993549 


= O10 ON OMARW Ne 


_— 


Combining the above results. . . . . 0.990910-+.005290sin’ 0.993555 


1 Laplace: “ Traité de Mécanique Céleste,” T. 2, livre 3, chap. 5, sect. 42. 

2 Mathieu: “Sur les expériences du pendule;” in “Connaissance des Temps 1816.” 
Additions, pp. 314-341, Pp. 332. 

3 Biot et Arago: “ Recueil d’Observations géodésiques, etc.” Paris, 1821, p. 575. 

4 Sabine: “An Account of Experiments to determine the Figure of the Earth, etc., by 
Sir Edward Sabine.” London, 1825, p. 352. 

5 Saigey: “Comparaison des Observations du pendule 4 diverses latitudes; faites par 
MM. Biot, Kater, Sabine, de Freycinet, et Duperry;” in ‘Bulletin des Sciences Mathé- 
matiques, etc.,” T. 1, pp. 31-43, and 171-184. . Paris, 1827. 

6 Pontécoulant: “ Théorie analytique du Systeme du monde,” Paris, 1829, T. 2, p. 466. 

7 Airy: “Figure of the Earth;” in “Encyc. Met.’’ 2d Div. vol. 3, p. 230. 

8 Poisson: “ Traité de Mécanique,” T. 1, p. 377; “Connaissance des Temps,” 1834, 
pp. 32-33; and Puissant: “ Traité de géodésie,” T. 2, p. 464. 

9 Unferdinger : “ Das Pendel als geodatisches Instrument ;” in Grunert’s “Archiv,” 1869, 

- 316. 
"3 Fischer: “ Die Gestalt der Erde und die Pendelmessungen ;” in “ Ast. Nach.” 1876, 
col. 87. 

11 Helmert: “Die mathematischen und physikalischen Theorieen der hoheren Geo- 
disie, von Dr. F. R. Helmert,” II. Theil. Leipzig, 1884, p. 241. 

12 Harkness. 





* The data here given with regard to the different determinations which have been made of the length of the 
seconds pendulum are quoted from Harkness (Solar Parallax and its Related Constants, Washington, 1891). 
+ Calculated from a logarithmic expression given by Unferdinger. 
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To8 TaBLe 89. 
‘MISCELLANEOUS DATA WITH REGARD TO THE EARTH AND PLANETS.® 


Length of the seconds pendulum at sea level =/=39.012540+0.208268 sin? ¢ inches. 
=3-251045+0.017356 sin’ ¢ feet. 
=0.9909910+0.005290 sin’ ¢ metres. 

Acceleration produced by gravity per second 


per second mean solar time. C - =g=32.086528+0.171293 sin’ ¢ feet. 
=977.9886-+ 5.2210 sin’ ¢ centimetres. 


6378388+ 18 metres ; 


3963-339 miles. 
6356909 metres ; 


3949-992 miles. 
297.0+0.5 


Equatorial radius =a=6378206 metres; 
3963-225 miles. 

Polar semi-diameter =4=6356584 metres; 
3949-790 miles. 

Reciprocal of flattening= — =295.0 

2 


=u =0.006768658 


a? 


‘pw4ay gS 2y4D7D 


bop a 
Square of eccentricity =e?= 0.0067 237 0.00001 20. 


Difference between geographical and geocentric latitude= ¢—¢’= 
688.2242” sin 2 ¢—1.1482” sin 4+0.0026” sin6¢, 


Mean density of the Earth=5.5247+0.0013 (Burgess Phys. Rev. 1902). 


Continental surface density of the Earth =2.67 Harkness. 
Mean density outer ten miles of earth’s crust=2.40 


Moments of inertia of the Earth; the principal moments being taken as 4, B, and C, and 


C the greater: 
C—A _ PONE opener died 8 
Cn sods 306.259 
C—A=0.001064767 Ea?; 
A= £8=0.325029 La’; 
C =0.326094 Ea?; 
where £ is the mass of the Earth and a its equatorial semidiameter, 


Length of sidereal year=365.2563578 mean solar days; 
=365 days 6 hours g minutes 9.314 seconds. 
Length of tropical year=365.242199870—0.0000062124 £185? mean solar days; 
z—1850 


=365 days 5 hours 48 minutes (46.069. 53675 ae 


) seconds, 


Length of sidereal month 


=27.321661 162—0.00000026240 180° ays; 


t—1800 
100 


=27 days 7 hours 43 minutes G 1.524—0.022671 


) seconds. 


Length of synodical month 
t—1800 
=29.530588435 —0.00000030696 ae days; 


t—1800 
) seconds. 


=29 days 12 hours 44 minutes (28 —0.026522 
Length of sidereal day = 86164.09965 mean solar seconds. 


N. B.—The factor containing ¢ in the above equations (the epoch at which the values of 
the quantities are required) may in all ordinary cases be neglected. 











* Mostly from Harkness, ‘‘ Solar Parallax and Allied Constants.” 
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TABLE 89 (continued). 109 
MISCELLANEOUS DATA WITH REGARD TO THE EARTH AND PLANETS, 


Masses of the Planets. 


Reciprocals of the masses of the planets relative to the sun and the mass of the moon 


relative to the Earth. 
Mercury = 6000000 


Venus = 408000 
Earth * = 329390 
Mars = 3093500 
Jupiter = 1047.35 
Saturn = 3501.6 
Uranus = 22869 
Neptune= _ 19700 


Moon = 81.45 


Mean distance from earth to sun = 92900000 miles = 149500000 kilometres. 
Eccentricity of the earth’s orbit = e = 


2 
0.01675 104 — 0.0000004180 (¢ — 1900) — 0.0000001 26 (=) : 


Solar parallax = 8.7997” -|. 0.003 (Weinberg, A. N. 165, 1904) ; 
8.807 ++ 0.0027 (Hinks, Eros, 7) ; 
8.799 (Samson, Jupiter satellites; Harvard observations). 
Lunar parallax = 3422.08’, 
Mean distance from earth to moon = 60.2669 terrestrial radii; 
= 238854 miles; 
= 384393 kilometres. 
Lunar inequality of the earth = Z = 6.454”. 
Parallactic inequality of the moon = Q = 124.80”. 


¢—18 
Mean motion of moon’s node in 365.25 days = w« = — 19° 21’ 19.6191” + 0.14136” ee) 


Eccentricity and inclination of the moon’s orbit = e, = 0.05490807. 
Delaunay’s y = sin } 7 = 0.044886793. 
L450 08' 43-3540". 
Constant of nutation = 9.2’. 
Constant of aberration = 20.4962 + 0.006 (Weinberg, 1. c.).T 
Time taken by light to traverse the mean radius of the earth’s orbit 
= 408.82 -| 0.1 seconds (Weinberg) ; 
498.64 (Samson). 
Velocity of light = 186330 miles per second (Weinberg) ; 
299870 + 0.03 kilometres per second. 
General precession = 50.2564” + 0.000222 (¢ — 1900). 
Obliquity of the ecliptic = 23° 27’ 8.26’ — 0.4684 (¢— 1900). 
Gravitation constant = 666.07 X 10719 cm3/gr. sec? | 0.16 X 1071. 





* Earth + moon. + Recent work of Doolittle’s and others indicates a value not less than 20.51. 
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1IO TABLE 90. 


TERRESTRIAL MAGNETISM. 
Secular Change of Declination. 


Changes in the magnetic declination between 1810, the date of the earliest available observa- 
tions, and 1910, for one or more places in each state and territory. 


Station. 1810 | 1820 | 1830 | 1840 | 1850 | 1860 | 1870 | 1880 | 1890 | 1900 


° 


Montgomery : ; : A < 5 ‘ 5 4 2.8E 
Sitka 29.7E | 
Kodiak 24.4E 
Unalaska 18.3E 
St. Michael 22.1E 


Holbrook 13.5E 
Prescott 13.7E 
Little Rock 6.6E. 
Los Angeles 14.0E 
San José 17.8E 


Redding 18.6E 
Pueblo | I2.9E 
Glenwood Sp. | 15.6E 
Hartford 10.4W | 
Dover 6.4W 





Washington 3 ‘ 4.2W 
Jacksonville , : é I.3E 
Pensacola ; : z 4.5E 
Tampa 4 A : 3 4 A 2.3E 
Macon i rE ; ‘ 2.1E 





Honolulu ‘i 10.4E 
Pocatello 17.8E 
Boise 18.8E 
Bloomington f 3 3.6E 
Indianapolis ‘ ; j 1.4E 





Des Moines if 7.9E 
Emporia 9.8E 
Ness City 
Lexington 
Princeton 


Alexandria 
Eastport 
Portland 
Baltimore 
Boston 


Pittsfield 
Marquette 
Lansing 
Northome 
Mankato 
































* Tables have been compiled from United States Magnetic Tables and Magnetic Charts for 1905, published by 
the Coast and Geodetic Survey in 1908. 
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TABLE 90 (continued). IIt 
TERRESTRIAL MAGNETISM (continued). 


Secular Change of Declination (continued ). 





Station. 1880 | 1890 | 1900 | 1910 





Miss. Jackson 
Mo. Sedalia 
Mont. Forsyth 
Helena 
Nebr. Hastings 


Nebr. Alliance 
Nev. Elko 

Hawthorne 
N.H. Hanover 
N. J. Trenton 





N.M. Santa Rosa 
Laguna 

N. Y. Albany 
Elmira 

N. G. Newbern 


ING. Salisbury 
N. Dak.| Jamestown 

Dickinson 

‘| Ohio Columbus 

Okla. Okmulgee 


Okla. Enid - 
Sumpter = 
Detroit 16.7E 
Philadelphia 2.2W 
Altoona 0.5W 


San Juan = 
Newport 6.6W 
Columbia 4.4E 
Huron 

Rapid City 








Chattanooga 
Huntington 
Houston 

San Antonio 
Pecos 


Floydada os a 
Salt Lake = = 
Rutland 6.8W 8.5W 
Richmond 0.8E o.1W 
Lynchburg 1.9E | 1.2E 





Wilson Creek 
Seattle I9 1E 20.8E | 
Charleston 2.3E 1.6E 
Madison ad 8.6E 
Douglas = _ 
Green River - - 
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I12 TABLES 91-92. 
TERRESTRIAL MAGNETISM (continued). 
TABLE 91.— Dip or Inclination. 
This table gives for the epoch January 1, 1905, the values of the magnetic dip, I, corresponding 


to the longitudes west of Greenwich in the heading and the north latitudes in the first column. 


Ir5° | 120° 


a 
oO 
oO 


° 











TABLE 92.— Secular Change of Dip. 


Values of magnetic dip for places designated by the north latitudes and longitudes west of 
Greenwich in the first two columns for January Ist of the years in the heading. The degrees 
are given in the third column and minutes in the succeeding columns. 





pat Vongr 1860 | 1865 | 1870] 1875 | 1880 | 1885 | 1890 | 1895 





, 


80 39 
76 


53 
68 
85 


20 
28 
13 
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TABLES 93-94, 113 
TERRESTRIAL MAGNETISM (continued). 


TABLE 93.— Horizontal Intensity. 


This table gives for the epoch January 1, 1905, the horizontal intensity, H, expressed in C.G.S, 
units, corresponding to the longitudes in the heading and the latitudes in the first column. 


II5° 120° | 125° 





TABLE 94.—Secular Change of Horizontal Intensity. 


Values of horizontal intensity in C. G. S. units for places designated by the latitude and longi- 
tude in the first two columns for January 1 of the years in the heading. 


1860 | 1865 1885 | 1890 | 1895 | 1900 | I905 | I9IO 


° | Latitude. 


3086 | .3073 | . 4 : -3008 | .2990 | .2970 | .2949 | .2920 | .2890 
.3218 | .3204 | . ‘ : +3143 | -3130 | .3117 | .3104 | «3090 | .3075 
2795 | .2788 | . : : .2752 | .2740 | .2725 | .2706 | .2680 | .2644 

- |.2961 |. ; : .2891 | .2877 | .2865 | .2850 | .2830 | .2804 
-3026 | .3011 | . . : .2952 | -2940 | .2929 | .2920 | .29T0 | .2898 








-2379 | .2374 | - é : :2350\| .2352 | .2347 | .2337 | 2320 || .2296 
= = : 2458 | 2455 | 2447 | -2437 | .2430 | .2399 
— - 5 : .2599 | -2590 | .2583 | .2573 | -2560 | .2544 
= - ; .2683 | .2672 | .2663 | .2656 | .2650 | .2644 
.1883 | .1891 | . 2 ; 1925 | -1930 | -1931 | .1925 | .1920 | .1909 


2086 | .2082 | . 2 : 2074 | .2072 | .2068 | .2060 | .2050 | .2036 
= ihe : : 2257 | .2253 | .2248 | .2240 | .2230 | .2217 
- =» |" ; : .2406 | .2399 | .2392 | .2386 | .2380 | .2379 
oDST49\ ok 525i 6 . 7 .1578 | .1589 | .1600 | .1608 | .1610 | .1610 
1485 | .1488 | . : 7 1527 | -1538 | 1546 | .1550 | -1550| .1554 


.1635 | .1633 | . 2 : .1624 | .1623 | .1624 | .1623 | .1620 | .1616 
- ~ 1916 | .1913 | .1910 | .1906 | .1900 | .1892 
-21704:-21020\/.. . : 2127 |/-2120 | 2007 | 210 5)|) 210 Vaznns 


.1330 | .1328 | . : : agi -1318 | .1321 | .1324 | .1330 | .1335 
1826 











-1841 | .1840 | . -182I | .1819 | .1820 | .1820 | .1824 
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II4 TABLES 95-96. 
TERRESTRIAL MAGNETISM (continued). 


TABLE 95.— Total Intensity. 


This table gives for the epoch January 1, 1905, the values of total intensity, F, expressed in C.G.S. 
units corresponding to the longitudes in the heading and the latitudes in the first column. 





° 


moO 


I 
2 
2 
2 
2 
2 
2 
2 








TABLE 96.— Secular Change of Total Intensity. 


Values of total intensity in C. G. S. units for places designated by the latitudes and longitudes in the 
first two columns for January 1 of the years in the heading. (Computed from Tables 92 and 94.) 





1855 | 1860 | 1865 | 1870 | 1875 | 1880 


+5516 | .5493 | «5467 | -5434 | .5400 | .5364 | - 
-4935 | -4938 | -4933 | -4925 | .4908 | .4902 

+5800 | .5796 | .5790 | -5777 | -5757 | 5720] . 

— | 5583 | -5570 | -5544 | -5499 | . 

5280 | .5269 | .5247 | .5215 | -5194 |. 


6063 | .6038 | .5996 | .5946 | . 

— | -5991 | 5964 | .5942 | . 
ie 5674 008 

— | +§462 | -5433 | -5400 | -53 

6220 | .6227 | .6212 | .6182 | . 


6258 | .6264 | .6250 | .6226]. 
- ve 19 5997 
— | .5691 | .5670 | .5651 

.6167 | .6152 | .6134 | .6107 | . 

-6413 | .6404 | .6412 | .6363 | . 








6457 | .6434 | .6408 | .6386 | | 


- 0332 
5930 | .5918 | .5896 | .5864 | . 
.6604 | .6566 | .6533 | .6523 | . 
6085 | .6071 | .6061 | .6028 | . 
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TABLE 97. 115 
AGONIC LINE. 

The line of no declination appears to be still mov- 
ing westward in the United States, but the line of no 
annual change is only a short distance to the west of 
it, so that it is probable that the extreme westerly 
position will soon be reached. 


I 
2 
S 
4 

45 
6 
7. 
8 
9 
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116 TABLE 98. 


PRESSURE OF COLUMNS OF MERCURY AND WATER. 


British and metric measures. Correct at 0° C. for mercury and at 4° C. for water. 





Metric MEASURE. BRITISH MEASURE. 


Pressure Pressure Pressure Pressure 
Cms. of : . Inches of : : d 
He in grammes per in pounds per in grammes per in pounds per 
5 sq- cm. sq. inch. & sq. cm. sq- inch. 
a 8 ee eS 


u. 13-5956 0.193376 34-533 0.491174 


2 27.1912 0.3867 52 69.066 0.982348 
40.7868 0.580128 103.598 1.473522 


3 

4 54-3824 0.773504 138.131 1.964696 
5 67.9780 0.966880 172.664 2.455870 
6 


81.5736 1.160256 207.197 2.947044 
95-1692 1.353032 241.730 3.438218 
108.7648 1.547008 276.262 3.929392 
122.3604 1.740384 310.795 4.420566 
135-9560 1.933760 345-328 4-911740 


Pressure Pressure Pressure Pressure 
in grammes per in pounds per in grammes per in pounds per 


Cms. of 
sq. cm. sq. inch. 2 sq. cm. sq- inch. 


2 


Inches of 
O. 


1 0.0142234 2.54 0.036127 
2 0.0284468 5.08 0.072255 
0.0426702 7.62 0.108382 
0.0568936 10.16 0.144510 
0.071 1170 12.70 0.180637 
0.08 53404 15.24 0.216764 
0.0995638 17.78 0.252892 
0.1137872 20.32 0.289019 
0.1280106 22.86 0.325147 


0.1422340 25.40 0.361274 
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TABLE 99. 117 
REDUCTION OF BAROMETRIC HEIGHT TO STANDARD TEMPERATURE.* 


Corrections for brass scale and Corrections for brass scale and Corrections for glass scale and 
English measure. metric measure. metric measure. 


Height of a Height of CS Height of a 
barometer in in inches for barometer in in mm. for barometer in in mm. for 
inches. temp. F. mm. temp. C, mm. temp. C. 


15.0 0.00135 400 0.0651 50 0.0086 
16.0 00145 410 0668 0172 
17.0 001 54 420 -068 4 0258 
17-5 .001 58 430 .0700 -0345 
18.0 .00163 440 .07 16 0431 
18.5 .00167 450 07 32 0517 
19.0 .00172 460 07 49 0003 
19.5 00176 0765 

0781 0.0689 

20.0 0.00181 0797 0775 
20.5 00185 0861 
21.0 .OO19O 0.0813 0898 
21.5 00194 .0830 0934 
22.0 -00199 0846 .OO7I 
22.5 -00203 .0862 1007 
23-0 00208 .0878 
23-5 00212 0894 0.1034 

O91 1051 

24.0 0.00217 .0927 -1068 
24.5 00221 0943 -1085 
25.0 .00226 0959 1103 
25.5 .00231 1120 
26.0 .00236 0.0975 “137 
26.5 00240 0992 
27.0 00245 -1008 0.1154 
27.5 .00249 -1024 LEZ 2 

-1040 1189 

28.0 0.00254 -1056 -1206 
28.5 00258 1073 122 
29.0 00263 1089 1240 
29.2 00265 1105 1258 
29.4 00267 1121 
29.6 00268 0.1275 
29.8 .00270 0.1137 .1292 
30.0 00272 1154 -1309 

-1170 -1327 

30.2 0.00274 .1186 1344 

: 00276 1202 1361 
30. .00277 1218 1378 
30.8 .00279 21235 
31.0 00281 1251 0.1464 
31.2 00283 1267 1551 
31.4 00285 1283 -1639 
31.6 .00287 800 -1299 “L728 





| * The height of the barometer is affected by the relative thermal expansionofthe mercury and | 

' the glass, in the case of instruments graduated on the glass tube, and by the relative expansion of 
the mercury and the metallic inclosing case, usually of brass, in the case of instruments graduated 
on the brass case. This relative expansion is practically proportional to the first power of the tem- 
perature. The above tables of values of the coefficient of relative expansion will be found to give 
corrections almost identical with those given in the International Meteorological Tables. The 
numbers tabulated under a are the values of a in the equation Hy = Ay’ —a(t/ —?t) where Ais the 
height at the standard temperature, 4/’ the observed height at the temperature /’, and a (¢’—7) the 
correction for temperature. The standard temperature is 0° C. for the metric system and 28°.5 F. 
for the English system. The English barometer is correct for the temperature of melting ice at a 
temperature of approximately 28°.5 F., because of the fact that the brass scale is graduated so as 
to be standard at 62° F., while mercury has the standard density at 32° F. { 

EXAMPLE.—A barometer having a brass scale gave H = 765 mm. at 25° C.; required, the cor- 
responding reading at o° C._ Here the value of a isthe mean of .1235 and .1251, or .1243;.°.a(d/—2) 
= .1243 K 25 = 3.11. Hence Mp = 765 — 3.11 = 761.89. 

N. B.—Although a is here given to three and sometimes to four significant figures, it is seldom 
worth while to use more than the nearest two-figure number. In fact, all barometers have not the 
same values for a, and when great accuracy is wanted the proper coefficients have to be deters 
mined by experiment. 
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118 TABLE 100. 


CORRECTION OF BAROMETER TO STANDARD CRAVITY. 


Observed height of barometer in millimetres. 


Correction in millime- 
tres for elevation above 
sea level in first column 
and height of barometer 
in top line. 


598 


Corrections in hundredths 
of an inch for elevation above 
sea level in last column and 
Height of barometer in bottom 
ine. 


Observed height of barometer in inches. 
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TABLE 101. It9 


REDUCTION OF BAROMETER TO STANDARD CGRAVITY.* 
Reduction to Latitude 45°. — English Scale. 


N. B. From latitude 0° to 44° the correction is to be subtracted. 
From latitude go° to 46° the correction is to be added. 


Height of the barometer in inches. 
Latitude. 


Inch. | Inch. | Inch. | Inch. | Inch. | Inch. | Inch. |} Inch. | Inch. | Inch. |"Inch. | Inch, 
0.051 | 0.053 | 0.056 | 0.059 | 0.061 | 0.064 | 0.067 | 0.069 | 0.072 | 0.074 | 0.077 | 0.080 


0.050 | 0.052 | 0.055 | 0.058 | 0.060 | 0.063 | 0.066 | 0.068 | 0.071 | 0.073 | 0.076 | 0.079 
049} .052| .055| .057| .060] .062] .065] .068] .0o70] . : 078 
.049| .052] .054] .057] .059] .062] .065] . .070| . : .077 
049} .O51| .054] .056] .o59| .o61|] .064 .077 


‘ 069} . 
048] O51] .053] .056] .058| .061] .063] . 068} . : 076 


0.048 | 0.050 0.055 | 0.058 | 0.060 | 0.063 | 0. 0.068 | 0. 4 0.075 
047] .049] . 054] .057| .059] .062| . .067 
046] .049| . .054| .056| .o58| .o61| . .066 
045} .048] « O53, .O55)|| 057} .000)|| . .065 
045 052} .054| .056] .059] .06:| .063 


0.044 0.051 | 0.053 | 0.055 | 0.058 | o. 0.062 
050] .052] .054| .056| . 061 
049] .O51| .053] - : .060 
.047| .050| .052| . 2 058 
.046| .048] .o50 


0.045 | 0.047 | 0.049 
7044} 1045) .047 
.042] .044] .046 
041 | .043] .044 


036] .038 
034] .036 
-033)| 634 
031 | .032 


027 





* “Smithsonian Meteorological Tables,” p. 58. 
SMITHSONIAN TABLES. 


120 TABLE 102, 
REDUCTION OF BAROMETER TO STANDARD CRAVITY.* 
Reduction to Latitude 45°. — Metric Scale. 


N. B. — From latitude 0° to 44° the correction is to be subtracted. 
From latitude go° to 46° the correction is to be added. 





Height of the barometer in millimetres. 


Latitude. 
O° | 90° | 1.38 | 1.49 | 1.60 | 1.65 | 1.70 | 1.76 | 1.81 | 1.86 | 1.92 | 1.97 | 2.02 | 2:08 


5 85 1.36 | 1.47 | 1-573) 1:633)0:68)) 2-73 | 1.81 | 1.84 | 1:89] 1:94)|| 1:99 ||| -2104 
6 84 | 1.35 | 1-46 | 1.56 | 1.61 | 1.67 | 1.72 | 1.78 | 1.82 | 1.87 | 1.93 | 1.98 | 2:03 
vi 83 1.34 |. 1-45 | 1.55 | 1-60 | 1.65 | 1.70 | 1.77 | 1.81 | 1.86 | I-91 | 1.96 | 2:01 
8 82 1.33 | 1-43 | 1-54 | 1-59 | 1-64 | 1.69 | 1.76 | 1.79 | 1.84 | 1.89 | 1.94 | 2.00 
9 81 1:32 | 1-42 | 52°], F-57062 | 1167074 | 1-77 | 1:82 | 1:87] 1.02 || siho7 


LO: | 80 | 1.30 |5.40'| E50] (2-55 )| 1-605] 5.65 | 1:70: 1:75} 1-80) 1.85) |! 1290 os 


14 76 1.22 1.32 1.41 1.46 1.50 1355 1.60 1.65 1.69 | 1.74 | 1.79 1.83 


15 7S | 2:20:) 1:29) |08eg8a)) 12433) 12489) F252 9/187. | 1.61 | 1.660) 1-71 Ie1775)| eee 
16 74 1:17 | 0:26) |;1-35 | 0-40 1.44) 1-40 | 1554 | 4:58 | 1-63 | 1.671.725) ao 
17 73 Te05) || e241 032 1-37 |i-40 teas | t.50 | 1554 || 1-59 |! 1.63) 1-68.) orez2 
18 72 T02, | 91.20 | F-20, |) 10-34 | 1-38. |) 1-42) | 1-46°| 4-51 | 1-55 || 1:50) | 1eO4ul aos 
19 71 1.09 || Ls17' || 1.26) } 1.30) | 4.34 || 1-38 | 1.43 | 1-47 | 1-5 || 1.55, | 1256) |) acO4 


20 70 1,063) (1:04) 1.229) 1-267) 1-314) 1351] 1:30),| 1-43)| 1-477) 2.50 yl wep pease 
21 69) [1-03 SPT T-1O We23Mt27" |) 1.30. | 1.35 || 1.36 || 1.42 1-46 | coumena 
22 638 1.00) [1.07 } 2-15 | 2-19 11.23 |) 1.26 || 1:30 | 1-34") ¥-38 | 1.42; |) 1:46) | aeag 
23 67 C1963] ogN amy || euG | her Sal hts 221|) 1-26 bh 2 1.33: || 1-37 | tA) sea! 
2 66 93 | 1.00')| (1:07 | 1-10 } \1-14 | 1.18;)|,1.21 | 1.25 | 1-28 | 1.32) pagel 1.30 


25 65. | 0.89'| '0.96)| 1.03'| 1:06] 1-10 | 1.13] 1.16 | 1.20 | 1:23 || 1:27-1:30) 1638 
26 64 85 | 92 | 0.98 | 1.02 | 1.05 | 1.08 | 1.11 }| 1.15 | 1-18 | 1.21 | 1.25 | “1.28 
2 63 81 | .88)| | .94 ].0:97 | 1.00 || :1-03 | 1.06.) I.10 | 1-13: 1.16 | 1.19) a22 
28 62 77 | 283 | 89 |.” 202 |0.95,| 0:98 | I-01 | 1:04 | 1-07.) 10 | 1.134 eno 
29 61 73\) 279.) <85 |. -87 | 90}, :93 | 0:96 || 0.99 | 11.02 | T:04 || 1.07/ || aero 





30 | 60 | 0.69 | 0.75 | 0.80 | 0.83 | 0.85 | 0.88 | 0.91 | 0.94 | 0.96 | 0.98 | 1.01 | 1.04 

31 59 205 2270.1 4.75 | 77 Ie OO) 602 2865.1. 207-41) ) 500 |) (MO2H|O:95:| sory, 
2 58 SOL, sO) | i070 ‘Wie72 91 P75 Megge i 70. |. -sO2 |. 2O44| MEOOs co 

‘ : : : 2699) e710 || 6274. 276 ||| 278) |) B80: |) 82 84 

34 56 252) 2501) “60 1) 2627)" 26401) 66/2685) G70 | 472 1 eal 6 78 


35 55 | 0.47 | 0.51 | 0.55 | 0.56 | 0.58 | 0.60 | 0.62 | 0.64 | 0.66 | 0.67 | 0.69 | 0.71 
36 | 54 43] 46] -49] 51] -53] +54] 56] -58] -50| 61] 63] .64 
37 | 53 | 338) 40 | 44 | 45 | 247 [548] ).50.1 25E |) 253°] 284) gu! meeg 
38 | 52 33. | -36] -39| -40] -41] -43] -44] -45 |] -46] .48 | .49] «50 
39 | SI 29] -3 | -33} +34] -35] -37] -33] -39] -40] 41] 42] .43 


40 50 | 0.24 | 0.26 | 0.28 | 0.29 | 0.30 | 0.31 | 0.31 | 0.32 | 0.33 | 0.34 | 0.35 | 0.36 
41 49 “LOM —c20u |e oor mee 2 s24 | ee25| 26.) 2 22 28 29 

2 48 “Tq. || G16. | 207) 9o07 || GekSa eek] MTOM 10 | sezoul oral pened 22 
43 47 HO} .10 | IT | 202) .682)| 02) Sag cbs | Aas eee: set 14 
44 46 05 | «05 | ..06 |  .06)| 1.06.1," 06) | «06 | 407 ||) hoz 4) mo7zulh 207: 07 











* “Smithsonian Meteorological Tables,” p. 59. 
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TABLE 103. E21 


CORRECTION OF THE BAROMETER FOR CAPILLARITY.* 


I. METRIC MEASURE. 


He1cHT oF Meniscus 1n MILLIMETRES. 


Diameter 


of tube 0.4 | 0.6 | 0.8 | 1.0 | 1.2 | 1.4 | 1.6 | 1.8 


in mm. 


Correction to be added in millimetres. 


2. BRITISH MEASURE. 


HEIGHT OF MENISCUS IN INCHES. 


Diameter 


of tube 01 | .02 | .03 04 | .05 .06 | .O7 


in inches. 


Correction to be added in hundredths of an inch. 


6.86 ; 11.56 ~ 
3.28 5 5-94 7.85 
1.92 : 3-68 4.72 
1.26 : 2.30 2.88 
0.82 : 1.49 1.85 
61 ; 1.02 1.22 
ane : 0.68 0.83 
-20 47 50 
.08 ‘ “gi -40 








* The first table is from Kohlrausch (Experimental Physics), and is based on the experiments of Mendelejeff and 
Gutkowski (Jour. de Phys. Chem. Geo. Petersburg, 1877, or Wied. Beib. 1867). The second table has been calcu- 
lated from the same data by conversion into inches and graphic interpolation. 

A number of tables, mostly based on theoretical formule and the capillary constants of mercury in glass tubes in 
air and vacuum, were given in the fourth edition of Guyot’s Tables, and may be there referred to. They are not 
repeated here, as the above is probably more accurate, and historical matter is excluded for convenience in the use 
of the book. 
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122 TaBLe 104, 


AERODYNAMICS. 


The pressure on a plane surface normal to the wind is for ordinary wind velocities expressed by 
P= kwav> 

where & is a constant depending on the units employed, w the mass of unit volume of the air, 
a the area of the surface and v the velocity of the wind.* Engineers generally use the table of 
values of P given by Smeaton in 1759. This table was calculated from the formula 

P= .00492 v? 
and gives the pressure in pounds per square foot when wv is expressed in miles per hour. The 
corresponding formula when v is expressed in feet per second is 

P= .00228 v2. 

Later determinations do not agree well together, but give on the average somewhat lower 
values for the coefficient. The value of w depends, of course, on the temperature and the baro- 
metric pressure. Langley’s experiments give £w = .00166 at ordinary barometric pressure and 
10° C. temperature. 

For planes inclined at an angle a less than go° to the direction of the wind the pressure may 
be expressed as inl 5o: 

Table 104, founded on the experiments of Langley, gives the value of 7 for different values of 
a. The word asfect, in the headings, is used by him to define the position of the plane relative to 
the direction of motion. The numerical value of the aspect is the ratio of the linear dimension 
transverse to the direction of motion to the linear dimension, a vertical plane through which is 
parallel to the direction of motion. 


TABLE 104. — Values of F, in Equation P, = FaPo. 


Plane 30 in. X 4.8 in. Plane 12 in. X 12 in. Plane 6 in. X 24 in. 
Aspect 6 (nearly). Aspect 1. Aspect }. 





* The following pressures in pounds per square inch show roughly the influence of the shape and size of the resist: 
ing surface (Dines’ results). The wind velocity was 20.9 miles per hour. The flat plates were j in. thick. 


Square, sides gin... % «.« 6, «0a 00 aiSiy _blate, Ounydiam: 90° cone atiback ters stale tenant 40 
Circle, same area Byhote oe le ale 6 nga “Saniey conevin front 229. 1)s, femop etme) hele Men. 
Rectangle, 16:in;: bysm.) “so Se fo) Sea Wa ck. eh it ZO S67 vsharp:zoe conejat back: c, fm .« tes 4s jay fo flideee 
Square, 12 in. sides at Gun letite) Weleumle Mrepiil< 57, S67 (CONG WALTON,” vino) Wella bach eae a a autem onE LGR 
Circle, same area. . 1 « © © « « «© « « © 3.55 8 in. Robinson cup on 8} in. of fin. rod <9) 7 2 «| 168 
Rectangle, 24 in. by 6. © * 6 «6 ‘1's, 3869.0 s9ame, with back to Wind)... «joi. 2 leu enn cairo iieinee IO ae 
Square, sides i6in. . . . a iat Memeren ate . 4252  Qlin.icupion 64 in. of finvrod:. > 5 <<, io 1c, se key 
Plate, 6 in. diam. 43 thick . a ae ffs Ue apts, ote4e) (Same, with!back:toiwind) "..cunsleculedte seve mrsmtO:CO 
Ditto, curved side towind . . . + « « » » + 0.92 23in,cupong}in, of fin. rod . « + « + + + 2.60 
Sphere,Gin. diam. . . . s © « « « «ws 0,67 ‘Same, with\backito wind 4) ioc) 6. 6 6 eel (ac04 
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Tas_e 105. 123 


AERODYNAMICS. 


On the basis of the results given in Table 104 Langley states the following condition for the 
soaring of an aeroplane 76.2 centimetres long and 12.2 centimetres broad, weighing 500 grammes, 
—that is, a plane one square foot in area, weighing 1.1 pounds. It is supposed to soar in a 
horizontal direction, with aspect 6. 


TABLE 105. — Data for the Soaring of Planes 76.2 X12.2 cms. weighing 500 Grammes, Aspect 6. 


Weight of planes of like 
form, capable of soaring 
at speed v with the ex- 

Inclination penditure of one horse 

to the hori- power. 

zontal a. 


Work expended per minute 
(activity). 


Soaring speed v, 


Metres per Feet per | Kilogramme 


eet mao: reat Kilogrammes. Pounds. 


24 








“ep _ _ weight 
In general, if p= aa 
Soaring speed v= / ae 


Activity per unit of weight =v tana 


The following data for curved surfaces are due to Wellner (Zeits. fiir Luftschifffahrt, x., Oct. 
1893). 

Let the surface be so curved that its intersection with a vertical plane parallel to the line of 
motion is a parabola whose height is about 7 the subtending chord, and let the surface be 
bounded by an elliptic outline symmetrical with the line of motion. Also, let the angle of incli- 
nation of the chord of the surface be a, and the angle between the direction of resultant air 
pressure and the normal to the direction of motion be 8. Then 6 <a, and the soaring speed is 


v= \ a aca while the activity per unit of weight =v tan B. 


The following series of values were obtained from experiments on moving trains and in the 
wind. 


Angle of inclination a= — 3° 0° + 3° 6° 9° 12° 
Inclination factor 7a—= 0.20 0.50 0.75 0.90 1.00 1.05 
tanB= oor 0.02 0.03 0.04 0.10 0.17 


Thus a curved surface shows finite soaring speeds when the angle of inclination a is zero or even 
slightly negative. Above a= 12° curved surfaces rapidly lose any advantage they may have for 
small inclinations. 
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FRICTION. 


The following table of coefficients of friction £ and its reciprocal 1//, together with the angle of friction or angle of © 
repose ¢, is quoted from Rankine’s “ Applied Mechanics." It was compiled by Rankine from the results of 
General Morin and other authorities, and is sufficient for all ordinary purposes. | 


Material. Lk 


Wood on wood, dry 
“ “ 6 soapy 3 
Metals on oak, dry 
6 & “ee wet 
“ ee soapy 
elm, ‘dry 
Hemp on oak, dry 
ee ce wet 
Leather on oak 
ou “ metals, dry 
“ “ “ wet. 
e 6c “ greasy 
“cc ce “c oily 6.67 
Metals on metals, dry ; : 6.67-5.00 
SS es Weta: . . 3 3:33 
Smooth surfaces, occasionally greased . : : 14.3-12.50 
ae “continually greased . : 20.00 
“ ‘e best results : : ; 33-3-27-6 
Steel on agate, dry* . 3 é 5.00 
comteolledtes. : . : 9.35 
Tron on stone . . . . . -30-. 3-33-1-43 
Wood on stone. : : 2.50 
Masonry and brick work, dry : . : .60-.70 1.67-1.43 
“damp mortar 74 1.35 
on i clayang. : ; ; -51 1.96 
“ moist clay . : ; _ : 33 3-00 
Earth onearth . : . : : ; 5 -25-1.00 4.00-1.00 
“« «dry sand, clay, and mixed earth . 38-75 2.63-1.33 
s damp clay . : . : : 1.00 1.00 
wet clay ‘ : . 3 “ok 3.23 
shingle and gravel ; : SI-LII 1.23-0.9 


4.00—2.00 
5.00 
2.00-1.67 
4.17-3.85 
5.00 
5.00—4.00 
1.89 
3.00 
3-70-2.86 
1.79 
2.78 
4-35 


OF 10) ie: 50) Fie e-76" ses) em ame 


0) Seis. 6) HCL o> (e, eine: es: 6) ‘ols 








* Quoted from a paper by Jenkin and Ewing, ‘‘ Phil. Trans. R. S.’’ vol. 167. In this paper it is shown that in 
cases where “‘ static friction ’’ exceeds “‘ kinetic friction ’’ there is a gradual increase of the coefficient of friction as the 
speed is reduced towards zero. 
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VISCOSITY. 


The coefficient of viscosity is the tangential force per unit area of one face of a plate of the 
fluid which is required to keep up unit distortion between the faces. Viscosity is thus measured 
in terms of the temporary rigidity which it gives to the fluid. Solids may be included in this 
definition when only that part of the rigidity which is due to varying distortion is considered. 
One of the most satisfactory methods of measuring the viscosity of fluids is by the observation of 
the rate of flow of the fluid through a capillary tube, the length of which is great in comparison 
with its diameter. Poiseuille* gave the following formula for calculating the viscosity coefficient 





in this case: p= a, where % is the pressure height, » the radius of the tube, s the density of 
the fluid, v the quantity flowing per unit time, and / the length of the capillary part of the tube. 
The liquid is supposed to flow from an upper to a lower reservoir joined by the tube, hence % 
and / are different. The product 4s is the pressure under which the flow takes place. Hagen- 
bach? pointed out that this formula is in error if the velocity of flow is sensible, and suggested a 
correction which was used in the calculation of his results. The amount to be subtracted from 
y2 
h, according to Hagenbach, is dane where ¢ is the acceleration due to gravity. Gartenmeister } 





points out an error in this to which his attention had been called by Finkener, and states that the 
2 
quantity to be subtracted from % should be simply ar and this formula is used in the reduction 


of his observations. Gartenmeister’s formula is the most accurate, but all of them nearly agree 
if the tube be long enough to make the rate of flow very small. None of the formule take into 
account irregularities in the distortion of the fluid near the ends of the tube, but this is probably 
negligible in all cases here quoted from, although it probably renders the results obtained by the 
“viscosimeter ’” commonly used for testing oils useless for our purpose. 

The term “ specific viscosity” is sometimes used in the headings of the tables; it means the 
ratio of the viscosity of the fluid under consideration to the viscosity of water at a specified tem- 
perature. 


The friction of a fluid is proportional to the size of the rubbing surface, to a, where v is the 


velocity of motion in a direction perpendicular to the rubbing surface, and to a constant known 
as the viscosity. 


Variation of Viscosity of Water, with Temperature. Dynes per sq. cm. 





Temp.| Poiseville. Slotte. | Thorpe-Rogers. | Specific || Temp.} Slotte. | Thorpe-Rogers.| Specific 
(oe 1846. 1883. 1894.§ viscosity. Cc 1883. 1894. Viscosity. 


0° | 0.01716 0.01808} 0.01778 1.000 55° |0.00510| 0.00506 
5 OUST Sis |e O15 24 .O1510 849 6 00472 .00468 
10 201300) ||. 01314 .01 303 733 .00438 00436 
15 .O1146 | . .O1I44 O11 34 638 .00408 .00406 


20 01008 | . .01008 .O1002 504 00382 00380 
25 .00897 | . .00896 .oo891 .501 00358 00356 
00803 | .« .00803 00798 449 00337 00335 
200720" ||": .007 24 .007 20 : 00318 00316 
00653 | . .00657 00654 368 00301 .00299 
00595 | .« .00602 .00597 -330 00285 00283 

= 00553 00548 -308 











* ‘“Comptes rendus,’”’ vol. 15, 1842; ‘‘ Mém. Serv. tr.” 1846, 

t+ “ Pogg. Ann.” vol, 109, 1860. 

$ “ Zeitschr. Phys, Chem.’ vol. 6, 1890. 

§ Thorpe and Rogers, “ Philos. Trans,”’ 185A, 1894; ‘‘ Proc. Roy. Soc.” 55, 1894. 
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VISCOSITY. 


TABLE 108. — Solution of Alcohol in Water.* 


Coefficients of viscosity, in C. G. S. units, for solution of alcohol in water. 





Percentage by weight of alcohol in the mixture. 


75-75 87.45 


0.0407 | 0.0294 
0344 0250 
.0292 .022 
0250 0195 
0215 O172 


0.0187 | 0.0152 
0163 0135 
.O144 .O120 
.O127 -O107 
0113 -0097 


0.0102 | 0.0088 
00g 0086 
0083 0073 





The following tables (152-153) contain the results of a number of experiments in the viscosity of mineral oils derived 
from petroleum residues and used for lubricating purposes. t 


TABLE 109. — Mineral Oils.+ TABLE 110. — Oils. 


Sp. viscosity. Water at 
20° 


-—TI, 


© Flashing 
QO point. 
19° C., water 


° Flashing 
Viscosity at 
at 19° C. 


QO point. 


Cylinder oil . 
Machine oil. . 
Wagon oil 


“ 6 


Naphtha residue 


IOS 
ofan 


in 
oA 


Oleo-naphtha 
“c “ 


Olive oil . 
Whale oil 


“ “ce 





* This table was calculated from the table of fluidities given by Noack (Wied. Ann. vol. 27, p. 217), and shows a 
one for a solution containing about 4o per cent of alcohol. A similar result was obtained for solutions of acetic 
acid. 

+ Table 152 is from a paper by Engler in Dingler’s “ Poly. Jour.” vol. 268, p. 76, and Table 153 is from a paper by 
Lamansky in the same journal, vol. 248, p. 29. The very mixed composition of these oils renders the viscosity a very 
uncertain quantity, neither the density nor the flashing point being a good guide to viscosity. 

+ The different groups in this table are from different residues, 
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TABLE 111. 127 


VISCOSITY. 


This table gives some miscellaneous data as to the viscosity of liquids, mostly referring to oils and paraffins. The 
viscosities are in C. G. S. units. 





Coctistent Temp 
° : C Authority. 
viscosity. Cent. © ¥ 


Ammonia : 0.0160 11.9 Poiseuille. 
ss 0.0149 14.5 ¢ 


Anisol . O.OIII Gartenmeister. 


Glycerine 42.20 : Schottner. 
S 25.18 : oe 

13.87 

§ . - 8.30 

vm . . 4.94 


Glycerine and water 7.437 

. st 1.021 
0.222 
0.092 


“ 


“cs 4“ 
“ sc 


Glycol : 0.0219 ; Arrhenius. 


Mercury * 0.0184 Koch, 
“ 7 0.0170 s 
s . 0.0157 : ss 
ag 0.0122 ; * 
s 0.0102 : ‘ 
s§ 0.0093 ; st 


Meta-cresol 0.1878 : Gartenmeister. 
Olive oil . . 0.9890 Brodmann. 


Paraffins: Decane . 0.0077 ‘| Bartolli & Stracciati. 
Dodecane . ; 0.0126 “s “ 
Heptane . 0.0045 a 
Hexadecane 0.0359 6 
Hexane’ © - 0.0033 se 
Nonane . 0.0062 as 


Octane . 0.0053 
Pentane . 0.0026 
Pentadecane 0.0281 
Tetradecane . 0.0213 
Tridecane . 0.0155 
Undecane . 00095 


Petroleum (Caucasian) 0.0190 Petroff. 


Rape oil ; O. E. Meyer. 
‘ “ “ 


“ “ “ 
. . 
“ “ y “ 





* Calculated from the formula 4 = .017 — .000066# + o000002 1/2 — .oooo0000025f (vide Koch, Wied. Ann. vol. 14 
p- 1). 
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128 TABLE 112. 
VISCOSITY. 


This table gives the viscosity of a number of liquids together with their temperature variation. 
The headings are temperatures in Centigrade degrees,and the numbers under them the coeffi- 
cients of viscosity in C. G. S. units.* 


| 


Temperature Centigrade. 
Liquid. 


Reference. 


Acetates: Methyl 
Ethyl 
Propyl 
Allyl 
Amyl 
Acids: Formic 
Acetic 
Propionic 


Butyric 
Valeric 
Salicylic - |. 
Alcohol : Methyl .0081 3}. 
Ethyl .01770]. 
Propyl .03882 | .02 
Butyric 05185 | . 
Allyl 02144]. 
Isopropyl 104564 | - 
Isobutyl .08038 | . 
Amyl (op.-inac.) | .08532 | - 
Aldehyde oe 7 
Aniline - 
Benzole 00902 | . 
Bromides: Ethyl .00478 | . 
Propyl 00645 | - 
Allyl 00619 |. 
Ethylene 02435 |- 
Carbon bisulphide .00429 |. : : : - 
Carbon dioxide (liq.) .00099 | - : = 
Chlorides: Propyl .004 36 | . : ; y - 
Allyl .00402 | . - 
Ethylene .O1128 | . : : : .00576 | . 
Chloroform .00700 | . : : : 00390 
Ether =P ie ‘ = 
Ethylbenzole .0087 4 | « ; : : .00477 |. 
Ethylsulphide 00559 |. ; ; : .00331 | . 
Iodides: Methyl 00594 | . = 
Ethyl .00719 | .00645 | . : : 00444 | . 
Propyl .00938 | .00827 | . : Bila 00544 | . 
Allyl 00930 |. ; : : .00534 |. 
Metaxylol .00802 |. : : 3 .00444 |. 
Nitrobenzene - .O124 
Paraffines: Pentane 00283]. .00232 | . = 
Hexane 00396 } . : : : 00241 | .002 
Heptane .00519]. : 5 . 00303 | .00253 | .00214 
Octane .00703 | . : : 8 | 002 .00386 | . .00266 
Isopentane .00273 |. ~ 
Isohexane .00371 | « E : : .00226 - 
Isoheptane .00477 |. : ; y .00282 |. .00200 
Propyl aldehyde - |. : 
Toluene 00768 | . A ‘ : .00420 | .00348 | .00292 





° 
Oo 
N 
2 
Ww 








PR RAPA H AAA AA AAUMBAAAARAABRWW DN HWHN HR HR 


RHP HAAHA HAAR HALAL 




















1 Pribram-Handl, Wien. Ber. 78, 1878, 80, 1879, 84, Soc. 55, 1894, 60, 1896; Jour. 
1881. Chem. Soc. 71, 1897; Chem. News, 75, 1897. 

2 Gartenmeister, Zeitschr. Phys. Chem. 6, 1890. 5 Wijkander, Wied. Beibl. 3, 1879. 

3 Rellstab, Diss. Bonn, 1868. 6 Warburg-Babo, Wied. Ann. 17, 1882. 

4 Thorpe-Roger, Philos. Trans. 185 A, 1894, 189 A, 





* Calculated from the specific viscosities given in Landolt & Bérnstein’s Phys. Chem. Tab. 
For inorganic acids, see Solutions. 
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TABLE 113. 129 
VISCOSITY OF SOLUTIONS. 


This table is intended to show the effect of change of concentration and change of temperature on the viscosity of 
solutions of salts in water. The specific viscosity X 100 is given for two or more densities‘and for several tem- 
peratures in the case of each solution. m stands for specific viscosity, and ¢ for temperature Centigrade. 





Percentage 
by weight 
of salt in 
solution, 


Density. 


7.60 
15.40 
24.34 


2.98 
5-24 


15.17 
31.60 
39-75 
44.09 


17-55 


30.10 
40.13 





11.09 
16.30 
24-79 





7.81 
15.71 
22.36 


7-14 
14.66 
22.01 


7-97 
14.86 
22.27 


8.28 
15.96 
24.53 


7:24 
14.16 
21-17 








12.01 


21.35 
33°93 


18.99 
26.68 
46.71 


6.79 
12.57 
17-49 


8.14 
16.12 


23-04 








0.23 
3°55 
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130 TABLE 113 (continued). 
VISCOSITY OF SOLUTIONS. 


Percentage 
by weight 
of salt in 
solution. 


8.37 
I2.20 


28.31 


7:87 
15.50 
23-43 
10.23 
22.21 


14.02 
23.16 
34-64 





8.42 
17.01 
33-03 
45.98 
54.00 


3-51 
5-69 
6.32 


12.19 
17.60 





5.17 
9-77 


11.93 
19.61 
24.26 : Re) : Slotte. 


32.78 . 3. Sprung. 








4.71 : : : : Slotte. 
6.97 f “ 





7:76 . . Sprung. 
13:00 | “ 
26.93 


Mg(NOs)2 18.62 | 1.102 eOMie2 : : Wagner. 
ee 34- 19 “ 
39:77 


MgSO, 4.98 : ; Sprung. 
“ac 9. 50 “ 


“ 





“ 


66 





MgCrO4 


“ 





MnCl. 
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TABLE 113 (continued). 131 


VISCOSITY OF SOLUTIONS. 








Percentage : 
by weight i 
of salt in | Density. Authority. 
solution. 


18.31 1.148 ; 3 z Wagner. 
29.60 1.323 ‘ 8S. : s 
49.31 1.500 


11.45 1.147 
18.80 1.251 
22.08 1.306 


7:95 a 
14.31 
23.22 





D0 
18.58 
27.27 


8.83 
17.15 
35.69 
55:47 





bb 0 GH 


aj 
nb oN tin CNINT ‘oO CNT 


MOO TOW AH 


11.50 
20.59 
33:54 


7:25 
12.36 
18.20 


SESS 





_ 
oon 


N 00 CONT 
HNI AU 
NON 

















(NH4)2SO4 


“ 
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132 TABLE 113 (continued). 
VISCOSITY OF SOLUTIONS. 


Percentage 
by weight 
of salt in 
solution. 


Density. Authority. 


(NH4)2CrO4 10.52 Slotte. 


19.75 
é 28.04 


(NH4)2Cr207 6.85 
a 13-00 
rr 19.93 


NiCle 11.45 
rs 22.69 
es 30.40 


ha 
o- Winn Os 
nN CON N 0O 00 [ooo e) 


orn 


Ni(NOs)2 16.49 
‘ 30.01 


“ 40.95 


r= 
nN COUN WwW On 


cons 
Rak 


NiSO4 10.62 


lon) 
D9 
eS 


18.19 
f 25-35 


Pb(NOs)a 17.93 
" 32.22 





Sr(NOs)q } 10.29 
§ 21.19 
“cc 32.61 








ZnClg 15.33 
_ 23-49 
‘ 33-78 


Zn(NOs3)2 15.95 
S 30.23 
“ 44.50 


ZnSO4 7.12 
ss 16.64 


“ 23-09 
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TABLE 114, E33 
SPECIFIC VISCOSITY.* 





Normal solution. 


Ci 
5 
° 
* 
3 
p 
= 


Dissolved salt. Authority. 


viscosity. 
viscosity 


Specifie 
viscosity 
Density 
Specific 
viscosity 





Acids: Cl,O3_ . 1.0562 | I. .003 | I. 1.000 | 1.0074 | 0.999 | Reyher. 
HCl. . T0177 |i 1. : : 1.017 | 1.0025 | 1.009 ‘ 
HC1Og . .| 1.0485 | 1. 025] I. 1.014 | 1.0064 | 1.006 
HNOg . .| 1.0332 | 1. : 1.005 | 1.0044 | 1.003 
H2SO04 ~ -| 1.0303 | 1. ‘ 1.022 | 1.0035 | 1.008 


Aluminium sulphate | 1.0550 | 1. : 1.082 | 1.0068 | 1.038 
Barium chloride . . | 1.0884 | 1. 5 1.026 | 1.0114 | 1.013 

<i) nitrate - 1.021 | 1.0130 | 1.008 
Calcium chloride. | 1.0446 | 1. ; 1.036 | 1.0050 | 1.017 


ss nitrate . .| 1.0596 | I. : 1.022 | 1.0076 | 1.008 


Cadmium chloride . | 1.0779 | I. . 1.031 | 1.0098 | 1.020 
ss nitrate . | 1.0954 | I. : 1.038 }| I.0119 | 1.018 

ag sulphate . | 1.0973 | I. C 1.078 | 1.0120 | 1.033 
Cobalt chloride . .| 1.0571 | I. : 1.048 | 1.0058 | 1.023 
Sw enitrate: <1.) 1.0728) | 1. : 1.032 | 1.0094 | 1.018 

+S) esulphate.., = || 1.0750: |) 2. : 1.077 | 1.0110 | 1.040 





Copper chloride. .| 1.0624] 1. ; 1.047 | 1.0077 | 1.027 
Ste nitrate) ., <,|| 1.07155) 1 : 1.040 | 1.0092 | 1.018 
“sulphate. | 1.0790 | I. : 1.080 | 1.0103 | 1.038 

ieadinitrate =... ||| 1.1380)|| I. : 1.017 | 1.0175 | 1.007 

Lithium chloride. | 1.0243} I. é 1.031 | 1.0030 | 1.012 
ss sulphate .| 1.0453 | I. 137 tds 1.005 | 1.0057 | 1.032 


Magnesium chloride | 1.1375 | 1. : 1.044 | 1.0043 | 1.021 
s nitrate . | 1.0512 | I. : 1.040 | 1.0066 | 1.020 
« sulphate} 1.0584 | 1. : 1.078 | 1.0076 | 1.032 
Manganese chloride | 1.0513 | I. : 1.048 | 1.0063 | 1.023 
e nitrate .| 1.0690 | I. : 1.043 | 1.0093 | 1.023 
as sulphate | 1.0728 | I. : 1.076 | 1.0087 | 1.037 





Nickel chloride . .]} 1.0591 | I. s 1.044 | 1.0067 | 1.021 
Spemnitraters | 10> |! 1.0755 : 1.042 | 1.0096 | 1.019 

Sea esulphatey. ('))1-07:73 : 1.075 | 1.0017 | 1.032 
Potassium chloride . | 1.0466 z 0.990 } 1.0059 | 0.993 
ss chromate | 1.0935 : 1.022 | 1.0121 | 1.012 

sf nitrate .| 1.0605 : 0.987 | 1.0075 | 0.992 
sulphate | 1.0664 : 1.021 | 1.0084 | 1.008 


Sodium chloride. .| I.o4o1 : 1.024 | 1.0056 | 1.013 
«bromide. .| 1.0786 : 1.015 | 1.0100 | 1.008 
chlorate) =3//'1:07.10 : 1.022 }| I.0092 | 1.012 
e nitrate . .| 1.0554 : 1.012 | 1.0071 | 1.007 

Silver nitrate. . .| 1.1336 1.006 } 1.0173 | 1.000 





Strontium chloride . | 1.0676 1.034 | 1.0084 | I.014 
s nitrate .| 1.0822 1.024 | I.0104 | 1.011 
Zinc chloride . . «| 1.0590 1.053 | 1.0077 | 1.024 
Re nutrate! =. = =| T0750 1.039 ] 1.0096 | 1.019 
“ sulphate. . .| 1.0792 1.082 | 1.0094 | 1.036 











* Tn the case of solutions of salts it has been found (vide Arrhennius, Zeits. fiir Phys. Chem. vol. 1, p. 285) that 
the specific viscosity can, in many cases, be nearly expressed by the equation 7p”, where p, is the specific viscosity 
for a normal solution referred to the solvent at the same temperature, and 7 the number of gramme molecules in the 
solution under consideration. The same rule may of course be applied to solutions stated in percentages instead of 
gramme molecules. The table here given has been compiled from the results of Reyher (Zeits. fiir Phys. Chem. vol. 2, 
P- 749) and of Wagner (Zeits. fiir Phys, Chem. vol. 5, p. 31) and illustrates this rule. The numbers are all for 25° C. 
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Substance. 


Acetone 
Air 
“ 


Alcohol: Methyl 
se Ethyl 


Propyl, norm. 


Isopropyl 


Butyl, norm. 4 


Isobutyl . 
Tert. butyl 
Ammonia . : 


Argon . 
“ec 


Benzole ; i 4 
Carbon bisulphide 
“dioxide 


monoxide 
6 


Chlorine 


“ 


1 Puluj, Wien. Ber. 69, (2), 1874. 

2 Breitenbach, Ann. Phys. 5, 1go1. 

3 Steudel, Wied. Ann. 16, 1882. 

4 Graham, Philos. Trans. Lond. 1846, ITI. 
5 Schultze, Ann. Phys. (4), 5, 6, 1901. 


* The values here given were calculated from Koch’s table (Wied. Ann. vol. 19, p. 869) by the formula “ = 489 [1+ 


746 (t—270)]. 
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TABLE 115, 
VISCOSITY OF GASES AND VAPORS. 


The values of u given in the table are 10° times the coefficients of viscosity in C. 


Substance. 


Chloroform 


6 
“ 


Ether 
“ce 


itd 
Ethyl iodide 
Helium 


“ 


“ 


Hydrogen 4 


| Methane . 


Methyl iodide . 
“chloride 


Nitrogen . 
ee 
“ 


Oxygen 


Water vapor 
“ “ 


6 Schumann, Wied. Ann. 23, 1884. 

7 Obermayer, Wien. Ber. 71, (2a), 1875. 

8 Koch, Wied. Ann. 14, 1881, 19, 1883. 

9 Meyer-Schumann, Wied. Ann. 13, 1881. 








TABLE 116. 


COEFFICIENT OF VISCOSITY OF GASES. 
Temperature Coefficients. 


135 


If w:=the viscosity at 7° C., wo—=the vicosity at 0°, a= the coefficient of expansion, B, y, and 
uw = coefficients independent of ¢, then 


(1) pr=o(I-Faz)n. 








(11) =po(1-+8¢). (Meyer, Obermayer.) 
(III) =po(I-bat)4(1-+y72)2. (Schumann.) 
G 
1-++ — 
(IV) =po aA Bs (Sutherland.) 
G 273 
It 7 


Air 
ce 
4“ 


Argon. 
‘e ¥ 


Benzole 


Carbon dioxide 
“ “ 


“cc “cc 


monoxide 
Ether . 
Ethylene 
“ 


“ chloride 
Helium 
“ 


“ 


Hydrogen 


Mercury 
Nitrogen 
Nitrous oxide 
Oxygen 


t Holman, Proc. Amer. Acad. 12, 1876; 21, 
1885; Philos. Mag. (5) 3, 1877; 21, 1886. 


0.003665 
003665 


004 

.003701 
003701 
003665 
004158 


003665 
.003900 


00366 
003665 


003665 
003719 


2 Breitenbach, Wied. Ann. 5, got. 
3 Schultze, Ann. Phys. (4) 5, rgot. 


4 Rayleigh, Proc. Roy. Soc. 62, 1897; 66, 


1900; 67, 1900. 


n=0.754; C=I111.3 
u=0.815; C=150.2 
n=0.8227, C=109.9 
n=0.8119 
y¥=0.00185 
C= 239.7 
= 0.000889 
B=0.00348; 77=0.941 
B=0.00269; 70.738 
n=0.94 

= 225.9 
B=0.00350; 20.958 
B=0.00381 ; 20.9772 
A2—O,0olsO— 72:2 
n=0,0852; C=80.3 
2=0.6771 
CF 7, 
2—OOSTs! C— 72.2 
A—=T6 
B=0.00269 ; 70.738 
B=0.00345; 720.929 
R—OVS23 | G—120:2 


(Meyer, Obermayer, Puluj, Breitenbach.) 


15.0-99.7 
99.7-152.9 


15-100 
14.7-99-7 
99.7-183.7 
18.7-100 


S360 
—21.5-53.5 
17.5-53-5 
0-30.5 


—21.5-53.5 
15-6-157.3 

O-15.0 

15-3-99.6 
99.6-184.6 


273-380 


—21.5-53.5 
—21.5-100.3 


5 Schumann, Wied. Ann. 23, 1884. 
6 Breitenbach, Ann. Phys. 5, rgot. 
7 Obermayer, Wien. Ber. 73 (2A), 1876. 
8 Puluj, Wien. Ber. 78 (2), 1878. 

g Schultze, Ann. Phys. (4) 6, Igor. 
10 Koch, Wied. Ann. 19, 1883. 





Compiled from Landolt-Bornstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 
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136 TABLE 117. 


DIFFUSION OF AN AQUEOUS SOLUTION INTO PURE WATER. 


If & is the coefficient of diffusion, dS the amount of the substance which passes in the time d/, 
at the place x, through g sq. cm. of a diffusion cylinder under the influence of a drop of concen- 
tration dc / dx, then oP 

a@S = —kg — dt. 
ax | 
c 

& depends on the temperature and the concentration. c gives the gram-molecules per litre. | 

The unit of time is a day. 


Substance. 


Py 
oO 
~ 


Substance. 


Refer- 
ence 


Bromine . . oy On [ores 
Chlorine . ‘ ctl Ressalgnee 
Copper sulphate. 7 
Glycerine ; : 10.14 
Hydrochloric acid . 19.2 
fodines-—. : : 12. 
Nitric acid . ; 19.5 
Potassium chloride . 17.5 
fs hydrate . 13.5 
Silver nitrate . ; 12: 
Sodium chloride . 15.0 
Urea : : ; 14.8 
Acetic acid. * 10:2) 13.5 
Barium chloride 8. 
Glycerine : : 10.1 
Sodium actetate . 12: 
48 chloride 9 7. 15.0 
Urea : ‘ * 14.8 
Aceticacid . -O)| 02 
Ammonia . ‘ 15.23 
Formic acid . ; 12, 
Glycerine ; : 10.14 
1} Hydrochloric acid . 12. 
Magnesium sulphate Ts 
Potassium bromide. 10. 
ss hydrate . 12: 
Sodium chloride. 15.0 
“ec “ce R 3 14.3 
es hydrate. 12. 
< iodide ; 10. 
Sugar. : 7 12s 
Sulphuric acid ; 12. 
Zinc sulphate . : 14.8 
Acetic acids: =| 250) rs 
Calcium chloride . 10. 
Cadmium sulphate . 19.04 
Hydrochloric acid . 2) 
Sodium iodide ; 10. 
Sulphuric acid : 12. 
Zinc acetate. : 18.05 
6h 6c 5 ‘ 0,04 
Aceticacid . = 1.3.03) 12. 
Potassium carbonate 10. 
. hydrate . 12: 
Acetic acid . «| 4x0; TS. 
Potassium chloride. 10. 


Calcium chloride . : 0.70 
“cs “ec “ 5 i 0.72 
. Seale - : 0.64 
= es : . | 0.68 
Copper sulphate. : 24 1023 
a ca < : <2 0-20 
“ oe ; A i 0.33 
“ “ : : y iS 0.47 
Glycerine : 2 0.354 
be ‘ : : 0.345 
se ; ‘ : 0.329 
se : ° : 0.300 
Hydrochloric acid . a5l2og 
“ “ 4 2.67 
2.12 
2.02 
: 1.84 
Magnesium sulphate | 2. 5 | 0.28 
“ec “é » 0.32 
s Sie: : : 0.27 
“ “ce ie i 0.34 
Potassium hydrate . : 72 
6“ 6 e 1.70 
ee ; 37 A 1.70 
nitrate . 4 6 | 0.89 
. . . : 1.10 
‘f : ; : 1.26 
: ; : 1.28 
sulphate oO. : 0.79 
a : oes 6 | 0.86 
id = |, 20:05 : 0.97 
“ « i) 10:02 : 1.01 
| Silver nitrate . 3.9 2) 0-535 
. 4 . Ba) (8) : 0.88 
se i: : | 0.02 - 1.035 
Sodium chloride .]| 2/8 .33 | 1-013 
cs so Fs By cy fee) : 0.996 
6/8 : 0.980 
10/8 : 0.948 
14/8 3 0.917 
9.85 8. 2.36 
4.85 : 1.90 
2.85 : 1.60 
0.85 : 1.34 
0.35 7 1.32 
0.005 | 18. 1.30 


~ 
ne 








RPANDIOODNADHO DHO DADMNW WN DADA QYUNN QW NUWFP RW NNHNNNANWDN 























Euler, Wied. Ann. 63, 1897. 5 Kawalki, Wied. Ann. 52, 1894; 59, 1896. 

Thovert, C. R. 133, 1901; 134, 1902. 6 Arrhenius, Zeitschr. Phys. Chem. to, 1892. 

Heimbrodt, Diss. Leipzig, 1903. 7 Abegg, Zeitschr. Phys. Chem. 11, 1893. 

Scheffer, Chem. Ber. 15, 1882; 16, 1883; 8 Schuhmeister, Wien. Ber. 79 (2), 1879. 
Zeitschr. Phys. Chem. 2, 1888. g Seitz, Wied. Ann. 64, 1898. 











Compiled from Landolt-Boérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 
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TABLE 118. 137 
DIFFUSION OF VAPORS. 


Coefficients of diffusion of vapors in C. G. S. units. The coefficients are for the temperatures given in the table and 
a pressure of 76 centimetres of mercury.* 


kt for vapor | ke for vapor | Ke for vapor 
Temp. C diffusing ee diffusing into | diffusing inte 
hydrogen. air. carbon dioxide. 


Vapor. 
° 


Acids: Formic 0.0 0.5131 0.1315 
« : 65.4 0.7873 0.2035 

S. ; 84.9 0.8830 0.2244 

Acetic : 0.0 0.4040 0.1061 

& : 65.5 0.6211 0.1578 

alae 95.5 0.7451 0.1965 

Isovaleric 0.0 0.2118 0.0555 

s 98.0 0.3934 0.1031 


Alcohols: Methyl 0.0 0.5001 O1E325 
tc 25.6 0.6015 0.1620 

s6 49.6 0.67 38 0.1809 
Ethyl 0.0 0.3806 0.0994. 
. 40.4 0.5030 0.1372 

‘ : 66.9 0.5430 0.1475 
Propyl 0.0 0.3153 0.0803 
e : 66.9 0.4832 0.1237 

si 83-5 0.5434 0.1379 
Butyl 0.0 0.2716 0.0681 
. 99.0 0.5045 0.1265 
Amyl 0.0 0.2351 0.0589 
se 99.1 0.4302 0.1004. 
Hexyl 0.0 0.1998 0.0499 
4 99.0 0.3712 0.0927 


IBENZENC ss: |) ce 0.0 0.2940 0.07 51 
‘ : , 19.9 0.3409 0.0877 
¢ a 45.0 0.3993 O.IOII 


Carbon disulphide 0.0 0.3690 0.0883 


, . 0.4255 O.1O15 
“ “ , 32.8 0.4626 0.1120 


Esters: Methyl acetate . 0.0 0.3277 0.0840 
S S . ; 0.3928 0.1013 

Ethyl <¢ : 0.0 0.2373 0.0630 

fs 6 : 40.1 0.3729 0.0970 

Methyl butyrate. : 0.0 0.2422 0.0640 

rs ‘ ; 0.4308 0.1139 

Ethyl a : 0.0 0.2238 0.0573 

& s 96.5 0.4112 0.1064 

6. valerate . 0.0 0.2050 0.0505 

* 97-6 0.3754 0.0932 


0.0 0.2960 0.0775 
0.3410 0.0893 


0.6870 0.1980 
1.0000 0.2827 


1.1794 0.3451 





* Taken from Winkelmann’s papers (Wied. Ann. vols. 22, 23, and 26). The coefficients for o° were calculated 
by Winkelmann on the assumption that the rate of diffusion is proportional to the absolute temperature. According 
to the investigations of Loschmidt and of Obermeyer the coefficient of diffusion of a gas, or vapor, at o° C. and a 
pressure of 76 centimetres of mercury may be calculated from the observed coefficient at another temperature and 
pressure by the formula 4, =p (4/ E, where 7 is temperature absolute and # the pressure of the gas. The 
exponent 2 is found to be about 1.75 for the permanent gases and about 2 for condensible gases. The following 
are examples: Air—CO,, ”= 1.968; CO,—N,O, 2=2.05; CO,—H, 2=1.742; CO—O, x=1.785; H—O, 
n=1.755; O—N, x=1-792. Winkelmann’s results, as given in the above table, seem to give about 2 for vapors 
diffusing into air, hydrogen or carbon dioxide. 
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138 TABLES 119-119. 


DIFFUSION OF GASES, VAPORS, AND METALS. 
TABLE 119. — Coefficients of Diffusion for Various Gases and Vapors.* 


Temp. | Coefficient 


Gas or Vapor diffusing. Gas or Vapor diffused into. OG: lofDiffuson! Authority. 


0.661 Schulze. 
0.1775 Obermayer. 
0.1423 Loschmidt. 
0.1360 Waitz. 
0.1405 Loschmidt. 
0.1314 Obermayer. 
0.5437 rs 
0.1405 of 
0.0983 Loschmidt. 
0.1802 a 
0.0995 Stefan. 
0.1314 Obermayer. 
O.101 e 
0.6422 Loschmidt. 
0.1802 $ 
0.1872 Obermayer. 
0.0827 Stefan. 
0.3054 es 

0.6340 Obermayer. 
0.5384 s 
0.6488 

0.4593 

0.4863 

0.6254 

0.5347 

0.6788 

0.1787 

0.1357 

0.7217 Loschmidt. 
0.1710 Obermayer. 
0.4828 Loschmidt. 
0.2390 Guglilemo. 
0.2475 we 
0.8710 G 
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Carbon monoxide 
Hydrogen 
Methane. .. 
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; ; Oxygen \.77-. . 
Carbon disulphide dh oc ATI als gel ons 
Carbon monoxide .. Carbon dioxide 
is cs ate Ethylene . 
<)ale Hydrogen . 
Oxygen 
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coe eee ee 5 Hydrogen 
Fil ROS en aeumcn el of ae ASIN) Wrouls tetera 

se aihie: obs Carbon dioxide 

“ monoxide 
Ethane 
Ethylene . 
Methane . 
Nitrous oxide . 
Oxygen 
Nitrogen . ee : ef sien ks 
Oxyeeree bse) eee Carbon dioxide 

“ sabia. sombre Eee Hydrogen 
cLWe heater ola Nitrogen . 
Sulphur dioxide . . c Hydrogen 
Water cavalier suiteeox 


“ce 


mmmoooo0o0c0ccc0Cn0CKoOAOOoOMOMOMoOMOOMOMoOoOOoOOoO00 0 
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* Compiled for the most part from a similar table in Landolt & Bérnstein’s Phys, Chem. Tab. 


TABLE 119 A. — Diffusion of Metals into Metals. 


dv d*v__ where «x is the distance in direction of diffusion; v, the degree of concentration of 
dt dx%’ the diffusing metal; ¢, the time; 4, the diffusion constant = the quantity of metal 

in grammes diffusing through a sq. cm. in a day when unit difference of concentra- 
tion (gr. per cu. cm.) is maintained between two sides of a layer one cm. thick. 





Dissolving | Tempera- ‘oes Dissolving meanest 
Metal. ture° C. ‘ Diffusing Metal. Metal. ture ° C. 





Lead . 555 Platinum . Lead . 492 
. é 492 x Wead | ©. alinige 
ee 251 : Rhodium. Lead 


€ : 200 : EID kaihnts Mercury 
‘s : 165 Lead Soa 
so : 100 Zinc 

Bismuth 555 Sodium 

Ming syle 555 i Potassium 
cede fe 555 Gold 








From Roberts-Austen, Philosophical Transactions, 1896 A. 
* These values are from Guthrie. 
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TABLE 120. 139 


SOLUBILITY OF INORGANIC SALTS IN WATER; VARIATION WITH THE 
TEMPERATURE. 


The numbers give the number of grammes of the axhydrous salt soluble in 1000 grammes of 
water at the given temperatures. 


Temperature Centigrade. 





40° 


AgNO3 64 
Alg(SO4)3 . 
AlgKo(SO4)4 2. 
Alo(NH4)2(SO4)4 
BoOs . Rees 
BaCle . 
Ba(NOs)e 
Catlin: 
CoCle 
Cseliay: 
CsNO3 . 
CssSO . 
Cu(NOs3)o . 
CuSO4 

FeCl.. 

FeoCle 

FeSO4 

HgCle 

KBr): 

KeCOzg 

KCIi a: 
KCIOs . 
KoCrO4 . 
KogCr207 


















































Compiled from Landolt-Boérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 
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140 TABLES 120 (continued) -122, 


SOLUBILITY OF SALTS AND GASES IN WATER. 
TABLE 120 (continued).— Solubility of Inorganic Salts in Water; Variation with the Temporature. 


The numbers give the number of grammes of the axhydrous salt soluble in 1000 grammes of 
water at the given temperatures. 


Temperature Centigrade. 


50° 60° 70° 


1450 
































TABLE 121. — Solubility of 





H2(COz)o . 
H2(CH2.CO2)2 
Tartaric acid 
Racemic “ 
K(HCOz) 
KH(C4H4O4) . 














TABLE 122.—Solubility of Gases in Water; Variation with the Temperature. 


The table gives the weight in grammes of the gas which will be absorbed in 1000 grammes of 
water when the partial pressure of the gas plus the vapor pressure of the liquid at the given 
temperature equals 760 mm, 








0705 0551 
00192 00174 
.0293 .0230 





Compiled from Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 
SMITHSONIAN TABLES. 


TABLE 123. I4I 


ABSORPTION OF CASES BY LIQUIDS.* 


ABSORPTION COEFFICIENTS, a;, FOR GASES IN WATER. 


Temperature 
Centigrade. ae ae Fe 
arbon arbon : itrous 
dioxide. monoxide. Ey ereeer: Nitceen- oxide. 
CO, CO N.O 


0.0354 0.02110 0.02399 1.048 0.04925 
0315 .02022 02134 0.8778 04335 
0282 01944 01918 0.7377 03852 
0254 01875 01742 0.6294 03456 
.0232 .01809 -01599 0.5443 03137 
.O214 01745 .O1451 ~ .02874 
-0200 -01690 01370 .02646 
0177 01644 01195 02316 
.O161 .01608 -O1074 .02080 
O14 01600 -O10II 01690 


Temperature 


Centigrade. Ethylene. Methane. | Hydrogen Sepe 


sulphide. dioxide. 
Sain CH, H,S SO, 


0.02471 0.2563 | 0.05473 4.371 79-79 
02179 2153 .04889 3.965 67.48 
01953 -1837 .04.367 3-580 56.65 
01795 1615 03903 3.233 47.28 
01704 1488 03499 2.905 39.37 

- 02542 2.604 32.79 


ABSORPTION COEFFICIENTS, a, FOR GASES IN ALCOHOL, C,H;OH. 


Temperature 


Centigrade. Carbon Nitrous |H 
. ydrogen| Sulphur 
dioxide. Ethylene.| Methane. Hydrogen: Mipceen: oxide, sulphide. | dioxide. 


conf) CHa | Ce N.O HS SO, 


4.329 : 0.5226 | 0.0092 0.1263 4.190 17.89 | 328.6 
3.891 : -5086 | .0685 SEAT lls 3.838 14:78 |) 25167 
3.514 : “4953 .0679 B1225)" |e 3-525 11.99 | 190.3 
3-199 .482 .067 3 sr2T4! |e. 3.215 9.54 | 144.5 


2.946 .4710 .0667 1204 | . 3.015 
2.750 : 4598 .0662 “TOO: ||". 2.819 





* This table contains the volumes of different gases, supposed measured at 0° C. and 76 centimetres’ pressure, which 
unit volume of the liquid named will absorb at atmospheric pressure and the temperature stated in the first column. 
The numbers tabulated are commonly called the absorption coefficients for the gases in water, or in alcohol, at the 
temperature ¢ and under one atmosphere of pressure. The table has been compiled from data published by Bohr & 
Bock, Bunsen, Carius, Dittmar, Hamberg, Henrick, Pagliano & Emo, Raoult, Schénfeld, Setschenow, and Winkler. 
The numbers are in many cases averages from several of these authorities. 


Note. — The effect of increase of pressure is generally to increase the absorption coefficient. The following is 
approximately the magnitude of the effect in the case of ammonia in alcohol at a temperature of 23° C.: 
{ Pe = 45\.Cms, 50 cms. 55 cms. 60 cms. 65 cms. 
G3 = 69 74 79 84 88 
According to Setschenow the effect of varying the pressure from 45 to 85 centimetres in the case of carbonic acid in 
water is very small. 
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142 TABLES 124-126. 
CAPILLARITY.—SURFACE TENSION OF LIQUIDS." 


TABLE 124.— Water and Alcohol in Contact with Air. TABLE 126.—Solutions of Salts in 














Water.t 

Surface tension Surface tension Surface Salt i 

in dynes per in dynes per Penes See Density. 
centimetre. centimetre. men ne : 
Tae. timetre. 
Ethyl BaCl .2820 
Water. Schol Water. Pe 4 .0497 
ee CaCl 3511 
6| 23. 64. i: 2773 
ge > 638 HCl -I190 
12 (922.6 62. se 0887 
74 9 ke Ooae 
73ts \ezore 62.2 x pea 
F2Or| i 2Te7 61.5 KCl .1699 
7231) 203 B -IOII 
71.4 | 20.8 MgCl oF 
2 oe 

707 | 20.4 5 eo 
i .0362 
NaCl 1932 
s -1074 
if .0360 
NH,Cl | 1.0758 
TABLE 125. — Miscellaneous Liquids in Contact with Air. « 0535 


0281 
3114 
.1204 
.0567 
“30/5 
1576 
.0400 
.1329 
-0005 
.0283 
1263 
.0466 
3022 
ABUT 
1775 
.0276 


SrCle 


Surface 
tension 
o | in dynes 
per cen- 
timetre. 


“cc 


Authority. 1} K2CO3 
“cc 


“ 


NagCOs3 
Aceton i 
Aceticiacid. . . 
Amylalcohol. . 
Benzene. , 
Butyric acid . . 
Carbon disulphide 
Chloroform 
Ether. 


Ramsay-Shields. 
Average of various. 
“ 


Rb NWN 


Nd 


Quincke. 
Average of various. 
“ 


Glycerine 
Hexane . 


“ 


Mercury . a 
Methyl alcohol 
Olive oil . 


in 


Hall. 
Schiff, 


Average of various. 
ee 


“ 


8278 
4453 
2030 
0744 
0300 
2744 


MgSOg 

« .0680 
-IIIQ | 15-16 
.0329 | 15-16 
-3981 | 15-16 
-2830 | 15-16 
iG 1.1039 | 15-16 


Petroleum. . 
Propyl alcohol 





Magie. 


Schiff. Mn2SO4 


rnb OR AO OHO DHE OW 
DOONN ON DN HRWUN OOHW 


S™NNWN HAD OK NW 


oluolse-wrcaite : sé 
“ “ce 





Pmt mm ett tate 


ZnSO4 


Turpentine. Average of various. 











* This determination of the capillary constants of liquids has been the subject of many careful experiments, but the 
results of the different experimenters, and even of the same observer when the method of measurement is changed, 
do not agree well together, The values here quoted can only be taken as approximations to the actual values for the 
liquids in a state of purity in contact with pure air. In the case of water the values given by Lord Rayleigh from the 
wave length of ripples (Phil. Mag. 1890) and by Hall from direct measurement of the tension of a flat film (Phil. Mag. 
1893) have been preferred, and the temperature correction has been taken as o.141 dyne per degree centigrade. The 
values for alcohol were derived from the experiments of Hall above referred to and the experiments on the effect of 
temperature made by Timberg (Wied. Ann. vol. 30). i 

The authority for a few of the other values given is quoted, but they are for the most part average values derived 
from a large number of results published by different experimenters, 

t From Volkmann (Wied. Ann. vol. 17, p. 353). 
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TENSION OF LIQUIDS. 
TABLE 127.—Surface Tension of Liquids.* 


Surface tension in dynes per cen- 
timetre of liquid in contact with — 
Specific 
gravity. 
Air. Water. | Mercury. 


Water . 3 - 1.0 75.0 0.0 (392) 
Mercury : : . 13.548 513.0 392.0 oO 


Bisulphide of carbon 1.2687 30.5 41.7 (387) 
Chloroform . : 1.4878 (31.8) 26.8 (415) 
Ethyl alcohol ; 0.7906 (24.1) - 364 
Olive oil 3 : 0.9136 34.6 18.6 317 
Turpentine . : 0.8867 28.8 TES 241 
Petroleum . : : 9.7977 29.7 (28.9) 271 
Hydrochloric acid Minn 1.10 (72.9) - (392) 
Hyposulphite of soda solution : 1.1248 69.9 - 429 








TABLE 128. — Surface Tension of Liquids at Solidifying Point.+ 


Tempera- 
pete Surface 


solidifi- tension in 
dynes per 
centimetre. 


Tempera- 
fare’of Surface 


sys tension in 
solidifi- dynes per 
centimetre. 


Substance. Substance. 


cation. cation. 


Platinum Antimony 

Gold . Borax . 5 ‘ 
ZANC.. | s Carbonate of soda 
Tin - Chloride of sodium 
Mercury : Water . . . 
ead & i Selenium : ‘ 
Silver. : Sulphur . : 
Bismuth Phosphorus . ; 
Potassium : 5 Wax . : : 
Sodium 





TABLE 129.— Tension of Soap Films. 








Elaborate measurements of the thickness of soap films have been made by Reinold and 
Rucker.|| They find that a film of oleate of soda solution containing 1 of soap to 70 of 
water, and having 3 per cent of KNOg3 added to increase electrical conductivity, breaks at 
a thickness varying between 7.2 and 14.5 micro-millimetres, the average being 12.1 micro- 
millimetres. The film becomes black and apparently of nearly uniform thickness round 
the point where fracture begins. Outside the black patch there is the usual display of 
colors, and the thickness at these parts may be estimated from the colors of thin plates 
and the refractive index of the solution (v7d@e Newton’s rings, Table 146). 

When the percentage of K NOs is diminished, the thickness of the black patch increases. 
For example, KNO3 ——3 I 0.5 0.0 

Thickness = 12.4 13.5 14.5 22.1 micro-mm. 

A similar variation was found in the other soaps. 

It was also found that diminishing the proportion of soap in the solution, there being 
no KNOs dissolved, increased the thickness of the film. 

I part soap to 30 of water gave thickness 21.6 micro-mm. 

I part soap to 40 of water gave thickness 22.1 micro-mm. 

I part soap to 60 of water gave thickness 27.7 micro-mm. 

I part soap to 80 of water gave thickness 29.3 micro-mm, 








* This table of tensions at the surface separating the liquid named in the first column and air, water or mercury 
as stated at the head of the last three columns, is from Quincke’s experiments (Pogg. Ann. vol. 139, and Phil. Mag. 
1871). The numbers given are the equivalent in dynes per centimetre of those obtained by Worthington from 
Quincke’s results (Phil. Mag. vol. 20, 1885) with the exception of those in brackets, which were not corrected by 
Bee angions they are probably somewhat too high, for the reason stated by Worthington. The temperature was 
about 20° C. : 

+ Quincke, “‘ Pogg. Ann.” vol. 135, p. 661. ; 

+ It will be observed that the value here given on the authority of Quincke is much higher than his subsequent 
measurements, as quoted above, give. 

HW ‘‘ Proc. Roy. Soc.” 1877, and “ Phil. Trans. Roy. Soc.”’ 1881, 1883, and 1893. 


Norg. — Quincke points out that substances may be divided into groups in each of which the ratio of the surface 
tension to the density is nearly constant. Thus, if this ratio for mercury be taken as unit, the ratio for the bromides 
and iodides is about a half: that of the nitrates, chlorides, sugars, and fats, as well as the metals, lead, bismuth, and 
antimony, about 1; that of water, the carbonates, sulphates, and probably phosphates, and the metals platinum, gold, 
silver, cadmium, tin, and copper, 2; that of zinc, iron, and palladium, 3; and that of sodium, 6, 
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144 TABLE 130. 


VAPOR PRESSURES. 


The vapor pressures here tabulated have been taken, with one exception, from Regnault’s results. 
The vapor pressure of Pictet's fluid is given on hisown authority. The pressures are in centimetres of 
mercury. 


Tem- Carbon 
. Chloro- | Ethyl Ethyl Ethyl | Methyl | Turpen 
Pee aa, Benet adi . : alcohol. ether. becnide: alcohol. ine. 
ure one Oe aoe " C,H,,O | C,H;Br | CH,O 
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TABLE 130 (continued). 145 


VAPOR PRESSURES. 


Pictet’s 
Methyl | Methylic| Nitrous fluid. | Sulphur | Hydrogen 
. | chloride. | ether. oxide. | 64SO.+| dioxide. | sulphide. 
CH;Cl | C,H,O NO |44CO.by| SO, H.S 
weight 


= : 57-90 | 57-65 - 58.52 | 28.75 


1300.70 4. 71.78 | 71.61 | 1569.49 | 67.64 | 37.38 
1514.24 : 88.32 | 88.20 oe 74.48 | 47.95 
NZ 50525)| 9 23: 107.92 | 107.77 | 1968.43 | 89.68 | 60.79 
2034.02 ; 130.96 | 130.66 | 2200.80 | 101.84 | 76.25 
2344.13 : 157.87 | 157-25 | 2457-92 | 121.60 | 94.69 





2690.66 : : 189.10 | 187.90 | 2742.10 | 139.08 | 116.51 
307 5-38 : : 225.11 | 222.90 | 3055.86 | 167.20 | 142.11 
3499-86 : d 266.38 | 262.90 3401.91 193.80 171.95 
3964.69 : : 313-41 | 307-98 | 3783.17 | 226.48 | 206.49 
4471.66 : : 306.69 | 358.60 | 4202.79 | 258.40 | 246.20 


5020.73 : : 426.74 415-10 4664.14 297.92 291.60 
5611.90 | 139. ; 494-05 | 477.80 | 5170.85 | 338.20 | 343.18 








6244.73 4.32 : 509.11 6335-95 | 383-80 | 401.48 
6918.44 - - 434-72 467.02 
7631.46 : : = = = 478.80 | 540.35 


521.36 | 622.00 
712.50 
812.38 
922.14 











Titel IRI 
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146 TABLES 131-132. 


VAPOR PRESSURE. 


TABLE 131.— Vapor Pressure of Ethyl Alcohol.* 


Vapor pressure in millimetres of mercury at 0° C. 


13.18 | 14.15] 15.16] 16.21 | 17.31 | 18.46] 19.68 | 20.98 
23.78 | 25-31 | 27-94 | 28.67 | 30-50 | 32-44 | 34-49 | 36.67 | 38.97 
44.00 | 46.66 | 49.47 | 52-44 | 55-56] 58.86 62.33 65-97 | 69.80 
78.06 | 82.50 | 87.17 | 92.07 | 97-21 | 102.60 | 108.24 | 114.15 | 120.35 


133-70 | 140.75 | 148.10 | 155.80 | 163.80 | 172.20 | 181.00 | 190.10 | 199.65 
220.00 | 230.80 | 242.50 | 253-80 | 265.90 | 278.60 | 291.85 | 305.65 | 319.95 
350-30 | 306.40 | 383.10 | 400.40 | 418.35 | 437-00 | 456.35 | 476-45 | 497.25 
541.20 | 564.35 | 588.35 | 613-20 | 638.95 } 665.55 | 693-10 | 721.55 | 751.00 


From the formula log =a + 4a‘ + cB Ramsay and Young obtain the following numbers.t 


o° | 10° | 20° | 30° 40° 50° 60° 70° | go° | 90° 


Vapor pressure in millimetres of mercury at 0° C. 


43-97 78.11} 133.42] 219.82! 350.21] 540.91 i181 1186.5 
8 | 3223.0 | 4318.7 | 5686.60 |7368.7 {9409.9 | 11558. |14764. | 18185. 
200 |22182. 325. 132196. |38389. | 45519. 








Vapor pressure in millimetres of mercury at 0° C. 


33.6 : . 40.2 42.6 
60.3 : : 71.4 75-5 
104.7 : : £22.7 || 1209.3 


175.7 : . 203-9 | 214.1 
285.0 ; k 32723 || 9342-5 
440.6 ; : 507-7 | 529.5 
676.5 : ; 761.1 | 791.1 








* This table has been compiled from results published by Ramsay and Young (Jour. Chem. Soc. vol. 47, and Phil. 
Trans. Roy. Soc., 1886). 

+ In this formula a= 5.0720301; log = 2.6406131; log ¢ = 0.6050854; log a= 0.003377538; log B= 1.99682424 
(c is negative). 

+ Taken from a paper by Dittmar and Fawsitt (Trans. Roy. Soc. Edin. vol. 33). 
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TABLE 133. 147 
VAPOR PRESSURE.* 
Carbon Disulphide, Chlorobenzene, Bromobenzene, and Aniline. 


6° | 7° | 8° | g° 


(a) CARBON DISULPHIDE. 


146.45 | 153-10 | 160.00 
224.95 | 234-40 | 244.15 
334-70 | 347-70 | 361.10 
454.15 501.65 | 519.65 
682.90 | 705.90 | 729.50 


(b) CHLOROBENZENE. 


LO.20) |) 10:79) .0it/40 
17.53 | 18.47 | 19.45 
29.12 | 30.58} 32.10 


46.84 | 49.05 | 51.35 
73-11 | 76.30} 79.60 
II0.41 | 114.55 | 119.45 
161.95 | 168.00 | 174.25 
231.30 | 239.35 | 247.70 
322.80 | 333-35 | 344-15 


441.15 | 454.65 | 468.50 
591-70 | 608.75 | 626.15 


(c) BROMOBENZENE. 


- ~ 12.40 


18.58 | 19.52 | 20.50 
30.06) | 31-50) || 33.00 
47-28 | 49.40 | 51.60 
72.42 | 75.46| 78.60 
107.88 | 112.08 | 116.40 


156.03 | 161.64 | 167.40 
219.58 | 226.90 | 234.40 


301.75 | 311-15 | 320.80 
406.70 | 418.60 | 430.75 


538-40 | 553-20 | 568.35 
701.65 | 719.95 | 738-55 


(d) ANILINE. 








* These tables of vapor pressures are quoted from results published by Ramsay and Young (Jour. Chem. Soc. 
vol. 47). The tables are intended to give a series suitable for hot-jacket purposes. 
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148 TABLE 133 (continued). 
VAPOR PRESSURE. 
Methyl Salicylate, Bromonaphthaline, and Mercury. 


(e) METHYL SALICYLATE. 


2.97 3.18 3-40 
5-44] 5:74] 6.05 
9.06] 9:52] 9.95 


TAA ADRs | ALEC S 
22°95 29193), 24°99 
34-21 | 35.63 | 37-10 
50.96 | 52.97 | 55-05 
74.38 | 77-15 | 80.00 


106.10 | 109.80 | 113.60 
148.03 | 152.88 | 157.85 
202.49 | 208.72 | 215.10 
271.90 | 279.75 287.80 
359.05 | 368.85 | 378.90 


467.25 | 479.35 | 491-70 
600.25 | 615.05 | 630.15 
761.90 | 779.85 | 798.10 


(f) BROMONAPHTHALINE. 


6.23 6.51 6.80 
O70 |) 10.05 | “10:60 
14.92 | 15.55 | 16.20 


22.25 | 23.11 | 24.00 
32:09"| 33-23'| 34-49 
44.99 | 40.50 | 48.05 
62.04 | 64.06 | 66.10 
84.51 | 87.10 | 89.75 


113.50 | 116.81 | 120.20 
150.38 | 154.57 | 158.85 
196.75 | 202.00 | 207.35 
254-65 | 261.20 | 267.85 
326.50 | 334-55 | 342-75 


414.65 | 424.45 | 434-45 
521-50 | 533-35 | 545-35 
649.50 | 663.55 | 677.55 


(g) MERcuRY. 


133.26 | 136.50 | 139.81 
168.73 | 172.67 | 176.79 
211.76 | 216.50 | 221.33 


263.21 | 268.87 | 274.63 
324-37 | 331-08 | 337-89 
390.56 | 404-43 | 412.44 
481.19 | 490.40 | 499-74 
579-78 | 590.48 | 601.33 


694.04 | 706.40 | 718.94 





4.05 4.22 4.40 
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TABLE 134. 149 
VAPOR PRESSURE OF SOLUTIONS OF SALTS IN WATER.* 


The first column gives the chemical formula of the salt. The headings of the other columns give the number of 
gramme-molecules of the salt in a litre of water. The numbers in these columns give the lowering of the 
vapor pressure produced by the salt at the temperature of boiling water under 76 centimetres barometric pressure. 





° 
a 


Substance. 


SIO CABEEON 
OnkON 


Alz(SO4)3 
AICls . 

ar: 
Ba OH)e 
Ba(NOs)2 


Noe 


OW QR ANN 
NN HS OY 


NM NG 


Ba(ClOs)e .« 
BaCle . 
BaBre . 
Ca(SO3)2 
Ca(NOs)2 


CaCle . 
CaBrog . 
CdSO4 
Cdle 

CdBre2 . 


CdCl . ° 
Cd(NOs)o « 
Cd(ClOs)2 « 
CoSO4 . 
CoCle . 


Co(NOs)2 
FeSO4 
H3bOg3 
H3PO4 
H3AsO4 


H2SO4 
KH2PO4 
KNOs3. 
KCI1Og 
KBrO3 


KHSO,4 
KNOg 


> WNW W 
Be: COND 52 te. GI O01 NGO 
DDN WO WIND 


os 


- 
SENOS OUST CaN® 


No WAO Su 


_ 
WnHNhK OO Con 
On Corn SO CN 
NAR OO Ow 


_— 

o8 
oO 

Ao) 


= = 
999 
Oo Dw 
NHN 


byw vA 
DW OO KARUN 


QE NN A 








NOW wN 


MANGO OW On 
me NUM m0 OWW 


NR wYNN KH 








* Compiled from a table by Tammann, “‘ Mém, Ac. St. Petersb.’’ 35, No. 9, 1887. See also Referate, ‘‘ Zeit. f. 
Phys.” ch. 2, 42, 1886. 
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150 TABLE 134 (continued). 


VAPOR PRESSURE OF SOLUTIONS OF SALTS IN WATER. 





Substance. 


MgSO, 

MgCl. : 
Mg(NOs)e . 
MgBre . 
MgHo2(SO4)2 


MnSO4 
MnCl, . 
NaHePO, . 
NaHSO4 
NaNOg 


NaClOg3 
(NaPOs)¢ 
NaOH 
NaNOg 
NaHPO, 


NaHCO, 
NaSO4 
NaCl . 
NaBrOg 
NabBr . 


ING ies 
NagP2O7 
NaC Os 
NagC204 
NagWO4 


Na3PO4 
(NaPOs)s3 
NH4NO3 _. 
(NH4)oSiFle 
NH,4Cl ° 


NH4HSOQO, . 
(NH4)2SOg. 
NHgBr 
NHgl. 
NiSO4 


NiCl, . 
Ni(NOs)o 
Pb(NOs)z 
Sr(SOs)o 
Sr(NOs)e 


SrCle . 
SrBre . 
ZnSO4 
ZnCle . 
Zn(NOs)2 
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TABLE 135. 151 
PRESSURE OF AQUEOUS VAPOR AT LOW TEMPERATURE.* 


Pressures are given in inches and millimetres of mercury, temperatures in degrees Fahrenheit and degrees Centigrade. 





(a) Pressures in inches of mercury; temperatures in degrees Fahrenheit. 


—50° | 0.0021 7 7 0.0017 : 0.0015 | 0.0013 | 0.0013 
—40 .0039 | . : 0033 %5|) 1: 0029 | . 0026 | .0024 
—30 0069 | . : 0057 4 |" ve 0051 g .0046 | .0044 


—z20 ©1260) |)" ; -O106 | . 0094 | .0ok .0083 | .0078 
—1I10 (02225 irs : 0188 | . 0108 |. OI50} .O141 


—O | 0.0383 | o. 0.0244 | 0.022 ; 0.0291 | Oo. 0.0260 | 0.0247 

+o 0303) res 0423 | .0444] . 0491 : 0542] .0570 
10 0031 : 20090)|)| -07351|) .0772 || <O810 | « -O8QI | .0933 
20 BEO2ZO) |mine SEDZO! | LISS) |: 0302) |)°. -1430 | .1497 
30 SLOAN |e -1798 


(b) Pressures in millimetres of mercury ; temperatures in degrees Fahrenheit. 


-534 2505 


0.922 | 0.873 
1.023 | I.075 
1.688 | 1.776 
2.735 | 2.869 
4.304 | 4.568 





(c) Pressures in inches of mercury ; temperatures in degrees Centigrade. 


0.1655 | 0.1524 | 0.1395 | 0.1290 | 0.1185 
0706 | .0645 | .0588 | .0537 | .04g1 
0278 | .0252 | .0229 | .0208 | .0188 
O10I | .cogt | .0082] .0073 | .0065 
.0036 | .0032 | .0029|] .0025| .0022 

















* Marvin’s results (Ann, Rept. U. S. Chief Signal Officer, 1891, App. 10). 
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152 TABLE 136. 
PRESSURE OF AQUEOUS VAPOR, 0° C TO 100° C. 
According to Broch.* 






































_ * This table is based on Regnault’s experiments, the numbers being taken from Broch’s reduction of the observa- 
tions (Tray. et Mém. du Bur. Int. des Poids et Més, tom. 1). 


SMITHSONIAN TABLES. 


PRESSURE 


Pressure: mm, 
of mercury. 


760.00 
787-59 
816.01 
845.28 
875.41 


906.41 
938.31 
971.14 
1004.91 
1039.05 


107 5:37 
II 12.09 
1149.83 
1188.61 
1228.47 


1269.41 
1311.47 
1354.66 
1399.02 
1444-55 


1491.28 
1539-25 
1588.47 
1638.96 
1690.76 


1743.88 |2 
1798.35 
1854.20 | 
IQIY.47 


1970.15 | 


2030.28 
2091.94 
2155-03 
2219.69 
2285.92 


2353-73 
2423.16 | 
2494. 23 
2567.00 | 
2641.44 | 


2717.63 | 
2795-57 
287 5.30 
2950.86 | 
3040.26 | 


3125-55) 
3212.74 
3301.87 
3392-98 
3486.09 


1963-95 | 


Grammes per sq. 
centimetre, 


Pounds per sq. 


1033-26 
1070.78 
1109.41 
1149.21 
1190.17 


1232.32 
1275-69 
1320.32 
1306.24 
1413-47 


oo 


1462.03 
1511.97 
1503.26 
1015.99 
1670.18 


NNN NN 


SOME QHHao 
OO KO 


SIO NUN 


1725.84 | 
1783.02 
1841.74 
1902.05 


NNN N 
OnRWN 
HAOnNn 


N 
x 
\o 
_ 


28.85 
29.78 
39-73 
131.70 
2.70 


027.48 
092.70 
159-62 
228.26 


98.69 3 


379.91 133-72 
24.44.96 34.78 
/2520.89 |35.86 
2598.76 | 36.97 
2678.54 |38.11 


2 
2 
2 
2 
2 
2 





2760.29 |39.26 
2844.12 40. 47 
2929.89 |41.68 
3017.80 42.93 
3107.85 44.21 
(3200.04 ie 52 

3204.43 |46.87 
3391.00 | \48.24 
3489.99 49-65 
3591.29 51.06 


3694.78 be 55 
|3800.7 5 54.07 
3909-14 |55-60 
4020.03 57.16 
4133-42 |58.79 


4249.37 60.44 
4307-91 62.13 
4489.09 63.86 | 
4612.96 65.62 





4739-55 es 
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Pressure: inches 
of mercury. 


29.92 |1.000 |212. o| 


32.13 
33-28 
34-46 


35-69 


5 | 30.94 


38.23 


39-50| - 


40.93 


42.34 
43-78 
45.25 
46.80 
48.37 


49.98 
51.63 
53°34 
55.08 
50.87 


58.71 
60.61 
62.54 
64.53 
66.56 


68.66 | 


70.80 
73-00 
75-25 
77-57 


79.93 
82.36 
84.84 
87.39 
89.99 


92.67 
95-39 
98.19 
101.06 


103.99 | 


106.99 
110.06 
113.20 
116.41 


119.69 


123.05 
126.48 
129.99 
133.58 
137-25 


TABLE 137. 
OF AQUEOUS VAPOR, 100°C. TO 230°C. 


According to Regnault. 


atmospheres, 


Pressure : 


036 
074 


I1I2(|2 


152 
.193 
236 
278 
368 
415 
-463 


.616 


.670 
S41 


.962 
,OgI 
“157, 


22 


.295 
-306 


“515 
592 


2.671 
836 
3.008 


3:097 


.282 
378 
-476 


3-576 


890 


4.113 
.227 
344 
.4604 
597 





513 |2 
504 |2 


.726 |2 
-782 |242 


gor |2 


.025 |2 


-430 |2 


A53\\2 
.92I |2 


.188 |2 


.678 |2 
783 |2 


4.000 |2 


213.8| 
215.6} 


294.8 
296.6 


298.4 


Pressure : mm. 
of mercury. 


Grammes per sq. 
centimetre. 


of mercury. 


inch, 
Pressure: inches 


Pounds per sq. 








300.2 





4868.9 
5001.1 
5136.1 
5275.0 
5414.8 


| 5558.6 
| 9295-5) 
5855-5 
6008.5 
6164.7 


6324.2 
6486.8 
6652.8 
6822.2 
6994-9 


7171.1 
PSOO7 


t) 7533-9 


7720.7 
7911.1 


8105.2 
8303.1 
8504.7 
8710.2 
8919.5 


9132.8 
9350-9 
9571-3 
9796.6 
10026.1 


10259.7 
10497-7 
107 39.9 


|10986.4 


11237-3 


2 |11490.0 
4 |11752.5 


§ |12016.9 | 


12285.9|174-76 | 


12559-6 


12837.9 
13121.0 


2.7 |1 3408.9 





13701.7 
13999.4 


14302.7 
14609.8 
14921.2 


15240.4 |2 


5563-5 


}167.17 


69.26 
71.14 
73.06 
75.02 
77-93 


141.0 
144.8 
148.7 
\152.7 
|156.8 


\161.0 
165.2 





79-07 
81.22 
83.29 |169.6 
85-47 174.0 
87. nae 5 
89.96 |183.1 
92.27 187.9 
94-63 |192.7 

97. Bao 6 
99-50 202.6 

102.01 |207.7 
104.56 212.9 

107.18 |218.2 
109.84 | |223.6 
112. ce 


115.29 |234 


gan a ia | 5 


120.98 |246.3 
120.87 258.3 


129.91 |264.5 | 
133.00 |270.8 | 
|130.15 (277.2 | 
[139-35 |253.7 | 


142.62 |290.3 
297-1 
(304.0 
}311.0 
1318.1 


25-4 


145-93 
149.32 
$2. 77 
1156.32 

159. 543 


163.47 
170.94 | 


WWW 
Oni OD 


178.65 | 


182.61 
186.63 |380.0 
190.72 388.3 
194.88 | 306. 8 
199-13 405-4, 





203.43 |414.1 
207.81 423: I 
212.25 432. I 





|10.1 50 |357.8 


Oreo ® 
“SI MOWW 


371.8 12 
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atmospheres. 


Pressure: 


9.929 |356.0 


-394 [359.6 
633 [361.4 
876 1363.2 


11.123 |365.0 
-374 |366.8 
-630 |368.6 
.885 |370.4 

12.155 |372-2 If 


425 1374.0 

12.699 |375.8 
12.977 |377-6 
13.261 |379.4 
113-549 |301.2 


13.842 |383.0 
14.139 |384.8 
14.441 |386.6 
14.749 |388.4 
I 5-062 |390.2 








154 TABLES 137 (contizued)-139. 
PRESSURE AND WEIGHT OF AQUEOUS VAPOR. 
TABLE 137 (continued).— Pressure of Aqueous Vapor, 100° C-230° C. 
According to Regnault. 


inches 


Pressure : mm. 
of mercury. 
Grammes per sq. 
centimetre. 

Pounds per sq. 
Pressure : inches 
of mercury. 
Pressure : 
atmospheres, 
Pressure : mm. 
of mercury. 
Grammes per sq. 
centimetre, 
Pounds per sq. 
inch. 
Pressure : 
of mercury. 
Pressure : 
atmospheres. 





15891.9| 226.04 | 460.1 | 15.380] 392.0 15801.3| 
16225.5| 230.79) 469.8 | 15.703] 393-8 16109.9 
16564.7 | 235-61 | 479.7 | 16.031 | 395-6) 16423.2 
16908.8 | 240.54 | 489.6) 16.364] 397-4 16740.9 
17257-3| 245-49 | 499-8 | 16.703} 399.2 1 7063-3 


305.57 | 622.1 |20.791] 41g.0) 
311.57 | 634.2 |21.197|420.8 
317-02 646.6 |21.690]422.6 
323-78 | 659.1 |22.027|424.4 
330.01 |671.8 |22.452/420.2 


NNNNN 
WnN HS 
eNO 
Oo Av O CO 
COMNN 
QDWwWwt 


1761 4.0| 250.53] 510.1| 17.047 |401.0 17 390.4 .2| 336.30 | 684.7 |22.882] 428.0 
17974.9|255.07| 520.5 402.8) 17722.1 -3| 342.70| 697.7 |23.319]429.8 
18341.5 | 260.88 | 531.2} 17. 404.6 
1871 3.7 | 266.18 | 541.9] 18. 406.4 
19091.6| 271.55 | 552.9| 18. 408.2 


18058.6 .8| 349.21 |711.0/23.761/4 31.6 
18399-9 8) 355.81 | 724.4 |24.2101433.4 
18746.1 .4| 362.50] 738.0 |24.666)4 35.2 


564.1 410.0 
575-3| 19.226] 411.8 
586.7 | 19.608 | 413.6 
19.997 | 415-4 
2| 20.391 | 417.2 


19097.0] 25963.5| 369.29 | 751-9 25.128] 437.0 
19452.9| 26447.4| 376.17 |765.8|25.596|438.8 
1981 3.8 | 26938.0 | 383.15 | 780.9 |26.07 1|440.6 
20179.6| 27435.4 | 390.22 |794.5 |26.5521442.4 
20550.5 | 27939-6| 397.40 | 809.0 |27.040]444.2 


19475-4 
19364.9 | 
20260. 5 
20661.9 
21069.3 


1) bon NN 
\O \O OO CONT 
OM Ons 
NO NWO 





NW He OOM 
by nynN 
NNNN HY 
OONADG FY 


















































* See “‘ Smithsonian Meteorological Tables,’? pp. 132-133. 


TABLE 139. — Weight in Grammes of the Aqueous Vapor contained in a Cubic Metre of Saturated Air. 





25.497 
33-449 . . 43-465 
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TABLE 140. _ 155 
PRESSURE OF AQUEOUS VAPOR IN THE ATMOSPHERE. 


This table gives the vapor pressure corresponding to various values of the difference ¢— ¢, between the readings of 
dry and wet bulb thermometers and the temperature #; of the wet bulb thermometer. The differences ¢—7, are 
given by two-degree steps in the top line, and ¢, by degrees in the first column. Temperatures in Centigrade 
degrees and Regnault’s vapor pressures in millimetres of mercury are used throughout the table. The table was 
calculated for barometric pressure B equal to 76 centimetres, and a correction is given for each centimetre at the 
top of the columns.* 





rh 9 ar 


Corrections for 
B per centi- 
metre.f 


—10 
rac 
—s 

Example. 
2— f= 7:2 
7,—= 10.0 
B=74.5 

Tabular number=6.12—6 X .101= 5.51 
Correction for B=1.5 X.048..—= .07 

Hence we get ..-—= 5.58 
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* The table was calculated from the formula =, — 0.00066 B(¢—#,) (1 --0.00115 7) (Ferrel, Annual Report 
U.S. Chief Signal Officer, 1886, App. 24). ‘ ; i i x 
t When B is less than 76 the correction is to be added, and when J is greater than 76 it is to be subtracted, 
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156 TABLE 144, 
‘DEW- 
The first column of this table gives the temperatures of the wet-bulb thermometer, and the top line the difference 


the table. The dew-points were computed for a barometric pressure of 76 centimetres. When the barometer differs 
and the resulting number added to or subtracted from the tabular number according as the barometer is below or 





t—t=1 2 | ~ 3 | 4 | 5 6 | 7 8 


Dew-points corresponding to the difference of temperature given in the above line and the 
wet-bulb thermometer reading given in first column. 
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TABLE 141 (continued), 157 
POINTS. 


between the dry and the wet bulb, when the dew-point has the values given at corresponding points in the body of 
from 76 centimetres the corresponding numbers in the lines marked 67'/6B are to be multiplied by the difference, 
or above 76. See examples. 





t—t,=9 | 10 | ue 12 13 Le | 15 


Dew-points corresponding to the difference of temperature given in the above line and the 
wet-bulb thermometer reading given in first column. 


| | | | 
EXAMPLES. 


(1) Given B= 72, t;=10, ¢—%4,=5. 

Then tabular number for ¢4;= 10 and ¢—4,=5 is 5.2 

Also 76—72=4 and 67/58=.06. 

.’. Correction = 0.06 X 4= 7 : 3 «324 

Hence the dew-pointis . : , : « 544 
(2) Given B= 71.5, 4.—=7,¢—2,=8. 

Then, as above, tabulated number = : on 304 

- _.18-+.12 __ 
67 /$8 == 15 
2 


Correction =0.15 X4.5=. A ; . . 67 
Dew-point= . . . . 
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158 TABLE 142. 


RELATIVE HUMIDITY.* 


This table gives the humidity of the air, for temperature ¢ and dew-point d in Centigrade degrees, expressed 
in percentages of the saturation value for the temperature z. 





Dew-point (d). Dew-point (d). 
Depression of ew-point (@) Denresiontoe ew-point (d) 


the dew-point. | ,5: a ee | tt ekdew-point- 


+10 | +20 


20 


o 
DBRKO BOAKRKO’ 


62 
61 
60 
60 


Fimo 


-— = 





prvnnd 


4 
6 
8 
0 
4 
6 
8 
0 
4 
6 
8 
0 
4 
6 
8 
0 
2 
4 


papa P wouww 0 


Ooyyy aN anaan® uuu 
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* Abridged from Table 45 of ‘‘ Smithsonian Meteorological Tables.” 
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TABLE 143. 159 


VALUES OF 0.378e.* 

This table gives the humidity term 0.378¢, which occurs in the equation B= 55 =i, 05 
for the calculation of the density of the dry air in a sample containing aqueous vapor at pres- 
sure ¢; do is the density at normal barometric pressure, B the observed barometric pressure, 
and % the pressure corrected for humidity. For values of “ see Table 144. Temperatures 


are in degrees Centigrade, and pressures in millimetres of mercury. 





Vv a Dew Vv € Vv é 

: apor - apor . apor 

oe Pressure 0.3786, E ea Pressure 1 Se Pressure 
: (ice). y (water). : (water). 


Dew 





0.034 
.OO1 


.105 


173 
292 


4-579 oho 
4-921 33-410 
5.286 35-372 
5-675 37-427 
6.088 3 39-586 


ak 


WOON ON HhWNRHO 





6.528 : 41.853 
6.997 44.23 
7-494 40.73 
8.023 : 49.35 
8.584 52.09 


9-179 54-97 
9.810 : 57-98 
10.479 ‘ 61.13 
11.187 : 64.43 


0.484 
534 
589 
.648 
714 





RHHHN 
CuSO OC 
Dw -\ON 
Ann wv © 


11.936 : 67.89 


12.728 71.50 
13-565 75.28 
14.450 4 79.23 
15-393 : 83.30 
16.367 : 87.67 


to 
NI 
° 
Q 








17.406 92.17 
18.503 : 96.87 
19.661 ; 101.77 
20.883 i 106.88 
22.178 ; 112.21 





23-546 117.77 
ge) Be 
26.505 129.5 

28.103 135.97 
29.785 142.41 





31-555 149.21 








* This table is quoted from ‘‘ Smithsonian Meteorological Tables,”’ p. 225. 
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TABLES 144, 145. 


DENSITY OF AIR FOR DIFFERENT PRESSURES AND HUMIDITIES. 


TABLE 144. —Values of —” 





, from kh = 1 to k=9Q, for the Computation of Different Values of the Ratio 


of Actual to Normal Barometric Pressure. 


This gives the density of air at pressure % in terms of the density at normal atmosphere pressure. When the air 
contains moisture, as is usually the case with the atmosphere, we have the following equation for the dry air 
pressure: 4 = B—o.378e, where e is the vapor pressure, and & the observed barometric pressure corrected for 


temperature. 


When the necessary observations are made the value of e may be taken from Table 170, and then 


0.378e from Table 172, or the dew-point may be found and the value of 0.378e taken from Table 172. 


ch 
760 


0.0013158 
0026316 
-0039474 


0.0052632 
.0005789 
.0078947 


0.0092T05 
-0105263 
-O118421 


1 
2 
3 
4 
5 
6 
7 
8 
9 








EXAMPLES OF USE OF THE TABLE. 


To find the value of # when 4 = 754.3 
760 


kA = 700 gives +92105 
« 


-065789 

«¢  .005263 

3 “ .000395 
754-3 +992497 


To find the value of * when k= 5.73 
760 


hkh=5 gives .0065789 





Te .0007895 
-03 .0000395 
5-73 +007 4979 





l§ 


TABLE 145. — Values of the logarithms of at for values of # between 80 and 340. 


Values from 8 to 80 may be got by subtracting 1 from the characteristic, and from 0.8 to 8 by subtracting 2 from the 
characteristic, and so on. 























































































0 1 2 | 3 4 

80 | 1.02228 | 1.02767 | 1.03300 | 1.03826 | 1.04347 
90 | .07343] .07823] .08297]| .08767| .09231 
100 | T.11919| 1.12351 | 1.12779 | 1.13202 | 1.13622 
110} .16058| .16451] .16840| .17226| .17609 
120] .19837| .20197| .20555| .20909| .21261 
130 | .23313 -23646 -23976| .24304| .24629 
140] .26531| .26841| .27147| -.27452] .27755 
150 | f.29528 | 1.29816 | 1.30103 | 1.30388 | 1.30671 
160] .32331| .32601] .32870] .33137] .33403 
170 | .34964| .35218| .35471| -35723| -35074 
180 | .37446| .37686| .37926| .38164]| .38400 
190 | .39794| -40022}| .40249| .40474| .40699 
200 | 1.42022 | 1.42238 | 1.42454 | 1.42668 | 1.42882 
210] .44141| .44347| -44552|) -44757| -44960 
220| .46161| .46358] .46554] .46749) .46943 
230| .48091| .48280] .48467| .48654] .48840 
240 | .49940] .50120] .50300| .50479] .50658 
250 | 1.51713 | 1.51886 | 1.52059 | 1.52231 | 1.52402 
260 | .53416] .53583] -53749| -53914| -54079 
279 | 55055] -55216] .55376] -55535| -55604 
280 | .50634| 56789] .56944| -57097] -57250 
290} .58158| .58308| .58457] .58605| .58753 
300 1.59631 | 1.59775 | T.59919 | 1.60063 | 1.60206 
310 | .61055| .61195| .61334| .61473] .61611 
320 | .62434| .62569| .62704| .62839| .62973 
330 | -63770| .63901| .64032| .64163 -64293 
340 | .65067| .65194| .65321| .65448| .65574 





Values of log ae 
760 
h 


r 


iv 


| 


Leal | 
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5 6 7 8 9 
04861 | 1.05368 | 1.05871 | 1.06367 | 1.06858 
09691 | .10146| .10596| .11041| .11482 
.14038 | 1.14449] 1.14857 | 1.15261 | 1.15661 
-17988| .18364| .18737| .19107| .19473 
-21611| .21956] .22299|] .22640| .22978 
-24952| .25273] .25591| .25907]| .26220 
-28055| .28354| .28050| .28945]| .29237 
-30952 | 1.31231 | 1.31 509 | 1.31784 | 1.32058 
-33667 | .33929| -34190| -34450] .34707 
36222] .30470| .36716| .36961| .37204 
-38636| .38870| 39128] .39334| -39565 
-40922| .41144] .41365] .41585| .41804 
-43094 | 1-43305 | 1.43516 | 1-43725 | 1.43933 
45162] .45364| .45565| .45764| .45963 
47137 | -47329| «47521 | -47712| -47902 
-49025 |) .49210| .49393] -49576| -49758 
-50835| -51012| .51188] .51364] .51539 
52573 | 1.52743 | 1.52912 | 1.53081 | 1.53249 
-54243| -54407| .54570| .54732| -54804 
-55852| .56010| .56167| .56323 -56479 
-57403| -57555| -57707| -57555] 58008 
-58901 | -59045] .59194| .59340| 59486 
.60349 | 1.60491 | 1.60632 | 1.60774 | 1.60914 
.61750| .61887| .62025| .62161| .62298 
-63107| .63240] .63373] .63506| .63638 
-64423| .64553]| .64682| .64810| .64939 
65701] .65826| .65952| .66077| .66201 























































TABLE 145 (continued). 161 
DENSITY OF AIR. 


Values of logarithms of 56 @ tr values of ” between 350 and 800. 


Values of log og 
760 


1.66449 | 1.66573 | I. 1.66819 | 1.66941 | 1.67064 | T. ents 1.67307 | 1.67428 
360 | .6 .67669| .67790] . 68029] .68148| .68267] .68385] .68503] .68621 
370] .« 68856} .68973| - -69206| .69322| .69437| .69553]| .69668| .69783 
380 | . -7OOII | .70125] . 70352 “70465 -70577| .70090| .70802|] .70914 
390] . 71130] .71247]| .« .71408| .71578| .71688| .71798] .71907| .72016 


400 | 1.72125 | 1.72233 | 1.72341 | 1.72449 | 1.72557 | 1.72664 | 1.72771 | 1.72878 | 1.72985 | 1.73091 
410| .73197| -73303| -73408] -73514] -73019| .73723| -73828| -73932] -74030| -74140 
420] -74244| -74347| -74450] -74553 74058 -74758| -74860| .74961| .75063| .75164 
430| -75265| .75366| .75467| .75567 -75708| .75867| .75967| .76066| .76165 
440| .76264| .76362| .76461| .76559 578657 -78755| 76852] «70949| .77046| .77143 


450 | 1.77240 | 1.77336 | 1-77432 | 1.77528 | 1.77624 | 1.77720 | 1.77815 | 1.77910 | 1.78005 | 1.78100 
460| .78194| .78289] .78383] .78477| .78570| .78664| .78757| .78850] .78943| .79036 
470| .79128] .79221| .79313} -79405| -79496] -79588| .79679]| -79770| .79861| .79952 
480 | .80043| .80133| .80223| .80313| .80403| .80493| .80582] .80672| .80761] .80850 
490 | .80938| .81027] .81115| .81203| .81291| .81379] .81467| .81554] .81642| .81729 


500 | 1.81816 | 1.81902 | 1.81989 | 1.82075 | 1.82162 | 1.82248 | 1.82334 | 1.82419 | 1.82505 | 1.82590 
510| .82676] .82761| .82846] .82930] .83015| .83099| .83184] .83268| .83352| .83435 
520] .83519| .83602| .83686] .83769| .83852] .83935| .84017| .84100] .84152] .84264 
530| -84346| 84428] .84510|] .84591| .84673] .84754] .8483 3 84916] .84997]| .85076 
§40| -85158] .85238] .85319] -85309] -85479} -85558} 85638] .85717| .85797| .853876 


550 | 1.85955 | 1.86034 | 1.86113 | 1.86191 | 1.86270 | 1.86348 | 1.86426 | 1.86504 | 1.86582 | 1.86660 
560] .86737] .86815] .86892| .86969| .87047| .87123| .87200| 87277] .87353| .87430 
570| .87506| .87282} .87658| .877 34 87810] .87885] .87961| .88036| .88111| .88186 
580 | .88261] .88336| .88411| .88486| .88560| .88634] .88708] .88752] .88856] .88930 
590 | .89004} .89077| .89151| .89224| .89297| -89370] -89443] .89516]| .89589| 89661 


600 | 1.89734 | T.89806 | 1.89878 | 1.89950 | T.90022 | ¥.90094 | 1.90166 | 1.90238 | 1.90309 | 1.90380 
610] .90452| .90523| .90594| .90065| .90735| -90806] .90877] .90947]| .91017| .91088 
620] .g1158| .91228| .91298| .91367| .91437] -91507| .91576| .91645] .91715] .91784 
630| .91853| .91922] .g1990|] .92059] .92128] .92196| .92264] -92333| 92401] .92469 
640 | .92537| -92604| .92672| .92740| .92807| .92875| .92942| -93009| -93076) .93143 


650 | 1.93210 | 1.93277 | 1-93343 | 1-93410 | 1.93476 | 1-93543 | 1-93609 | 1.93675 | 1.93741 | 1.93807 
660 | .93873| -93939| -94004] -94070 94135 94201 | .94266] .94331| .94306| .94461 
670] .94526] .94591| .94656] .94720| .94735| -94849| .94913] .94978] .95042] .95106 
680] 95170] .95233| -952907| -95361| -95424| -95488] .95551| .95614] .95677] 95741 
690] .95804} .95866] .95929] .95992| .96055| .96117| .9O180]} .96242] .96304] .96366 


700 | 1.96428 | 1.96490 | 1.96552 | 1.96614 | 1.96676 | 1.96738 | 1.96799 | 1.96861 | 1.96922 | 1.96983 
710| .97044| .97106| .97167| .97228| .97288| .97349] -97410| -97471| -97531| -97592 
720| .97652| .97712| .97772| -97832| -97892] -.97951| .98012] .98072] .98132| .98I91 
730} .98251| .98310| .98370| .98429] .98488] .98547|- .98606] .98665] .98724]| .98783 
740 | .98842| .98900] .98959| .99018| .99076| .99134| -99193] -99251| .99309| .99367 


750 | 1.99425 | 1-99483 | 1.99540 | 1.99598 | 1.99656 | 1.99713 | 1.99771 | 1.99828 | 1.99886 | 1.99942 
760 | 0.00000 | 0.00057 | 0.00114 | 0.00171 | 0.00228 | 0.00285 | 0.00342 | 0.00398 | 0.00455 | 0.00511 
770| .00568| .00624| .00680| .00737| .00793| .00849| .00905] .c0g61| .o1017| .01072 
780 | .o1128| .o1184] .01239| .01295| .01350| .01406| .o1461} .01516| .o1571| .01626 
790| .01681| .01736| .o1791| .01846] .o1go1| .01955| .02010| .02064| .02119| .02173 
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162 TABLE 146. 
VOLUME OF PERFECT CASES. 


Values of 1-+ .00367 ¢. 


The quantity 1 -+-.00367¢ gives for a perfect gas the volume at ¢° when the pressure 
is kept constant, or the pressure at 2° when the volume is kept constant, in terms 
of the volume or the pressure at 0°. 

(a) This part of the table gives the values of 1-+.00367¢ for values of ¢ between 0° 
and 10° C. by tenths of a degree. 

(b) This part gives the values of 1 -+.00367 ¢ for values of ¢ between — 90° and + 1990° 
C. by 10° steps. 

These two parts serve to give any intermediate value to one tenth of a degree by a sim- 
ple computation as follows :—In the (6) table find the number corresponding to 
the nearest lower temperature, and to this number add the decimal part of the 
number in the (a) table which corresponds to the difference between the nearest 
temperature in the (4) table and the actual temperature. For example, let the 
temperature be 682°.2: 





We have for 680 in table (4) the number . ° ; » 3.49560 
And for 2.2 in table (a) the decimal . - : ° +  .00807 
Hence the number for 682.2 is . ; 5 . + 3.50367 


(c) This part gives the logarithms of 1-+.003677 for values of ¢ between — 49° and 
-+ 399° C. by degrees. 

(d) This part gives the logarithms of 1 + .00367 # for values of ¢ between 400° and 19909? 
C. by 10° steps. 


(a) Values of 1-++.00367¢ for Values of ¢ between O° and 10° C. by Tenths 
of a Degree. 


0.2 0.3 0.4 


1.00073 I.0OIIO 1.00147 
.00440 00477 00514 
.00807 .00844 .0088 1 
-O1174 OI2II 01248 
O1541 01578 O1615 


01908 1.01945 1.01982 
02275 02312 02349 
.02642 .02679 02716 
03009 03046 .03083 
.03376 03413 03450 


0 
I 
2 
3 
4 
5 
6 
7 
8 
9 


0.8 


1.00294 1.00330 
.00661 .00697 
.01028 -O1064 


.01 395 01431 
01762 01798 


1.02129 1.02165 
.02496 .02532 
02863 02899 
03290 03266 
03597 03633 


WOON AD pawn O 
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TABLE 146 (continued). 163 
VOLUME OF PERFECT CASES. 


(b) Values of 1+ .00367¢ for Values of ¢ between —90° and + 1990° C. by 
10° Steps. 


0.96330 


1.03670 1.07340 I.IIOIO 
1.40370 1.44040 1.47710 
1.77070 1.80740 1.84410 
2.13770 2.17440 2.21110 
2.50470 2.54140 2.57810 2.61480 


2.87170 2.90840 2.94510 2.98180 
3.23870 3-27 540 3.31210 3-34880 
3-60570 3-64240 3-07910 3-71 580 
3.97270 4.00940 4.04610 4.08280 
4.33979 | 4.37040 | 4.41310 | 4.44980 


4.70670 4.74340 4.78010 4.81680 
5.07370 5.11040 5.14710 5-18380 
5.44070 | 5.47740 | 5.51410 | 5.55080 
5.80770 5.84440 5.88110 5.91780 
6.13800 6.17470 6.21140 6.24810 6.28480 





6.50500 6.54170 6.57840 6.61 510 6.65180 
6.87200 6.90870 6.94540 6.98210 7.01880 
7.23900 7.27570 7.31240 7.34910 7.38580 
7.60600 7.64270 7.67940 7.71610 7.75280 
7.97 300 8.00970 8.04640 8.08310 8.11980 


8.34000 8.37670 8.41340 8.45010 8.48680 


60 70 80 90 


0.77980 0.74310 0.70640 0.66970 


1.22020 1.25690 1.29360 1.33030 
1.58720 1.62390 1.66060 1.69730 
1.95420 1.99090 2.02760 2.06430 
2.32120 2.35790 2.39460 2.43130 
2.68820 2.72490 2.76160 2.79830 


3.05520 3.09190 3.12860 3.16530 
3-42220 | 3-45890 | 3.49560 | 3.53230 
3-78920 3.82590 3.86260 389930 
4-1 5620 4.19290 4.22960 4.26630 
4.52320 | 4.55990 | 4.59660 | 4.63330 


4.89020 4.92690 4.96360 5.00030 
§:25720 §-29390 5.33060 5.367 30 
5.62420 5.66090 5.69760 5-7 3430 
5-99120 6.02790 6.06460 6.10130 
6.35820 6.39490 6.43160 6.46830 


6.72520 6.76190 6.79860 6.83530 © 
7.09220 7.12890 7.16560 7.20230 
7-45920 | 7.49590 | 7-53260 | 7.56930 
7.82620 7.86290 7.89960 7.93630 
8.19320 8.22990 8.26660 8.30330 


8.56020 8.59690 8.63360 8.67030 
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164 TABLE 146 (continued). 
VOLUME OF 


(c) Logarithms of 1+ .00367 ¢ for Values 


Mean diff. 


4 per degree. 


T.Q31051 


0.073168 
.086431 
.099301 
-I11S00 


.123950 


0.135768 
.147274 
158483 
.169410 
-180068 


0.190472 
.200632 
210559 
-220205 


«229759 


0.239049 
-248145 
257054 
-205784 
274343 


0.282735 
-290969 
299049 
306982 
314773 


0.322426 
-329947 
-337339 
-344608 
351758 


0.358791 
-305713 
°372525 
379233 
-335439 
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T.929179 
-947 546 
-965169 
982104 
-998403 


0.001 591 
017188 
.032244 
.046796 
.06087 5 


0.074513 
.087735 
100567 
113030 
-125146 


0.136933 
.248408 
159588 
-170488 
-181120 


0.191498 
201635 
211540 
221224 
230697 


-239967 
-249044 
330238 
.20664) 

.275189 


0.283566 
291784 
-299849 
-307768 
315544 


0.323184 
330692 
338072 
345329 
352466 


0.359483 
-366399 
373201 
-379898 
-386494 


1.927299 
945744 
-963438 
-980440 
996801 


0.003176 
.018717 
033721 
.048224 
062259 


0.075853 
.089036 
-101829 
114257 
-126339 


0.138094 
-149539 
-160691 
171563 
182169 


0.192523 
202035 
212518 
.222180 


.231633 


.24088 4 
249942 
258814 
.267 510 
-276034 


0.284395 
-292597 
300648 
-308 552 
316314 


0.323941 
331435 
-338803 
-34.5048 
353174 


0.360184 
367084 
373875 
380562 
387148 


T.925410 
943934 
-961701 
978769 
995192 


0.0047 55 
020241 
035193 
.049648 
063637 


0.077190 
-090332 
103088 
115481 


-127529 


0.139252 
-1 50667 
-161790 
172635 
183216 


0.193545 
203034 
-213494 
223135 
-232507 


0.241798 
250837 
259692 
208370 
.276877 


0.285222 
-203409 
301445 
-309334 
317083 


0.324696 
332178 
339533 
346766 
353880 


0.360879 
-367768 


1.923513 
942117 


993577 


0.006329 
.021760 
036661 
051068 
-065012 


0.078522 
091624 
-104344 
-I16701 
.128716 


0.140408 
151793 
-162887 
-173705 
.184260 


0.194564 
204030 
214468 
.224087 


-233499 


0.242710 
251731 
-260567 
269228 
277719 


0.286048 
294219 
-302240 
310115 
-317850 


0.325450 
-332919 
«340262 
-347482 
354585 


0.361573 
368451 
37 5221 
381887 
-3838453 


1884 
1805 
1733 
1667 
1605 


1582 
1526 
1474 
1426 
1381 


1335 
1299 
1259 
1226 
1191 


1158 
1129 
IIOI 


1074 
1048 


1023 
tare 
97 

956 


g16 





TABLE 146 (continued). 165 


PERFECT CASES. 


of ¢ between — 49° and + 399° C. by Degrees. 





Mean diff. 
per degree. 


1.921608 1.919695 1.917773 1.915843 1.913904 1926 
-940292 “938460 -936619 934771 -932915 1845 
-958205 956447 954681 “952909 ‘951129 
-97 5409 973719 -97 2022 -970319 -968609 
-991957 990330 988697 -987058 985413 


0.007897 0.009459 0.011016 0.012567 0.014113 
023273 .024751 .026284 .027782 029274 
038123 039581 041034 042481 043924 
052482 053893 0552098 050699 058096 
066382 .007748 .069109 .070466 .071819 


0.079847 0.081174 0.082495 0.08 3811 0.085123 
092914 094198 095486 096765 098031 
-105595 106843 -108088 -109329 -110566 
117917 -I19130 -120340 121547 .122750 
129899 131079 132256 133430 -134601 


Cr ATS5o 0.142708 0.143854 0.144997 0.146137 
1529015 154034 -I55151 156264 157375 
163981 -164072 -160161 .167246 -168330 
“174772 -175836 -176898 177958 “179014 
-185301 .186340 187377 188411 189443 


0.195581 0.196596 0.197608 0.198619 0.199626 
-205624 «20661 5 +207605 «208 592 209577 
215439 .216409 217376 218341 -219304 
+225038 225986 226932 227876 228819 
234429 235357 236283 237207 .238129 


243621 0.244529 0.245436 0.246341 0.247244 
-252623 253512 254400 255287 -250172 
261 441 262313 .263184 -204052 .204919 
-27008 5 -270940 -271793 -272644 -273494 
-278559 .279398 280234 .281070 -281903 


.28687 2 0.287694 0.288515 289326 2901 53 
295028 295835 296640 297445 298248 
303034 303827 304618 305407 306196 
310895 311673 312450 313226 314000 
318616 -319381 +320144 -320906 321667 


0.326203 0.326954 0.327704 0.328453 0.329201 
+333659 -334397 +335135 -335871 -336606 
-340989 341715 -342441 -343164 -343887 
-348198 -348912 -349624 +350337 -351048 
-355289 -355991 +356693 -357394 -358093 


0.362266 0.362957 0.363648 0.364337 0.365025 
-3691 32 -369813 -370493 371171 -37 1849 
+37 5892 -376562 377232 -377900 -378567 
-382548 -383208 -383868 384525 385183 - 
-389104 -3897 54 -390403 -391052 -391699 





SMITHSONIAN TABLES. 


166 TABLE 146 (continued). 
VOLUME OF PERFECT CASES. 


(d) Logarithms of 1-+-.00367¢ for Values of ¢ between 400° and 1990° C. by 10° Steps. 


0.392345 0.405073 | 0.411300 | 0.417439 


0.452553 0.458139 | 0.463654 0.469100 0.474479 
505421 510371 515264 520103 524889 
+552547 -556990 -561388 565742 -570052 
595055 599086 .603079 .607037 610958 
-633771 .637460 641117 .644744 -648341 


0.669317 0.672717 0.676090 0.679437 0.6827 59 
.702172 705325 708455 711563 -714648 
-732715 73555 738575 ‘741475 -744350 
-701251 -704004 766740 769459 -772160 
-788027 -790616 -793190 795748 798292 


0.813247 0.81 5601 0.818120 0.820536 0.822939 
837083 839396 .841697 843986 846263 
8 39°79 861875 .864060 866234 868398 
881156 883247 885327 887398 889459 
.go1622 903616 905602 -907578 909545 


80 90 


0.423492 0.429462 0.435351 0.441161 0.446894 


0.479791 0.485040 0.49022 0.495350 0.50041 3 
-529623 -53430 -538938 543522 -54805 
574321 -57854 +5827 34 -586580 -590987 
614845 -6186096 -622515 .626299 630051 
651908 -655446 -658955 662437 665890 


0.68605 5 0.689327 0.692574 0.695797 0.698996 
-717712 -7207 55 -723776 -726776 -7297 56 
-747218 -7 50061 -752886 755692 ieee 
-774845 777514 -780166 -782802 785422 
.800820 803334 805834 808319 .810790 


0.825329 0.827705 0.830069 0.832420 0.834758 
848 528 850781 853023 855253 857471 
-870550 872692 874824 876045 879056 
891510 893551 895583 897605 899618 
“OIL 504 -913454 915395 -917327 “919251 





SMITHSONIAN TABLES. 


TABLE 147. 167 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


Formula of Babinet: Z = C BoB 
Bors 


C (in feet) = 52494 [« -- ote] English measures. 





C (in metres) = 16000 [: + ato] metric measures. 
1000 


In which Z = difference of height of two stations in feet or metres. 
Bo, B = barometric readings at the lower and upper stations respectively, corrected for all 
sources of instrumental error. 
2, # = air temperatures at the lower and upper stations respectively. 


Values of C. 


ENGLISH MEASURES. METRIC MEASURES. 


4 (% +2). G Log C % (to+2. Cc Log C 


Fahr. Feet. Cent. Metres. 


49928 4.698 34 —10° 15360 4.18639 
50511 .70339 —$8 15488 19000 

—6 15616 19357 
51094 4.70837 —4 15744 »19712 
51677 -71330 —2 15872 -20063 


52261 4.71818 Oo 16000 4.20412 
52844 72300 +2 16128 20758 

16256 21101 
53428 4:72777 16334 121442 
54011 73248 16512 21780 


5459 4:73715 16640 22115 
5517 -74177 16768 -22448 

16896 22778 
55761 4.74633 17024 23106 
56344 -7 5085 17152 -23431 


56927 4.75532 17280 4-237 54 
57511 75975 17408 +2407 5 

17536 -24303 
58094 4.76413 17664 .24709 
58677 -70847 17792 25022 


59260 4.77276 17920 -25334 
59844 -77702 18048 -25643 

18176 25950 
60427 4.78123 18304 26255 
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168 TaBLE 148, 
BAROMETRIC 


Barometric pressures corresponding to different 
This table is useful when a boiling-point apparatus is used 


(a) Common Measure.* 


























* Pressures in inches of mercury. 
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TABLE 148 (continued). 169 
PRESSURES. 


temperatures of the boiling-point of water. 
in place of the barometer for the determination of heights. 


(b) Metric Measure.* 























* Pressures in millimetres of mercury, 
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170 TABLES 149-151. 
STANDARD WAVE-LENGTHS. 


TABLE 149.—Standard Iron Lines. Fabry-Buisson Values. 


Referred to the Cd line, A=6438.4722. 
Source: electric arc; current: 3-5 amperes; voltage: generally 110 volts. 


Wave-length. Wave-length. Wave-length. Wave-length, 


3513-820 4592.658 5455-616 —.218 
355.879 4602.944 5497-521 —.214 
3006.68 1 4647 .437 5506.783 —.217 
3640.391 4678.85 5 5535-418 —.226 
3677-628 4707.287 5,509.632 —.216 
3724-379 4730.785 5586.770 —.221 
3753-615 4754.046 Mn 5615.658 —.219 
3805-346 4789.657 5658.835 —.217 
3843-261 4823.521 Mn 5709.396 —.205 
3865.526 4859.7 56 5760.843 Ni| —.209 
3906.481 4878.226 5763.013 —.205 
3935.818 4903.324 505.211 Ni| —.230 
3977-745 4919.006 5857-760 Ni} —.216 
4021.872 4966. 104 5892.882 Ni| —.215 
2874.176 4076.641 5001.880 5934-683 —.198 
2912.157 4118.552 501 2.072 5952-739 —.204 
2941.347 4134.685 5049.827 6003-039 —.200 
2987 .293 4147.677 5053-343 6027.059 —.215 
3030.152 ; 4191.441 5110.415 6065.493 —.216 
307 5.725 4233-615 §127.364 ; 6137.700 —.215 
3125.061 4282.407 5167.492 6191.569 —.210 
3175-447 4315-089 5192.362 6230.732 —.211 
3.225.790 4352-741 5232.958 6265.1 47 —.201 
3271.003 4375-935 5206.568 : 6318.029 —.210 
3323-739 4427.314 5302-316 6335-343 —.211 
3370.789 4466.554 5324.196 6393-612 —.208 
3399-337 4494-572 5371-498 6430-859 —.207 
3445-155 4531-155 5405-780 6494-994 —.219 
3485-344 4547-354 5434-530 


2373-737 
2.413.310 
2435-159 Si 
2500.904 Si 
2528.516 
2562.541 
2588.016 
2628.296 
2679.065 
2714.419 
2739-550 
2778.225 
281 3.290 
2851.800 









































Taken from Fabry and Buisson, Astrophysical Journal, 28, 1908. 


* These columns give the differences: Fabry-Buisson minus the corresponding iron line in Rowland’s Preliminary 
Table of Solar Spectrum Wave-lengths. 


TABLE 150. — Absolute Wave-length of Red Cadmium Line in Air, 760 mm. Pressure, 15° C. 


6438.47.22) chs sielelele Michelsen. 
6438.4696.......- Fabry and Perot. 


For arc and spark lines of titanium, manganese, and vanadium (on above system of wave-lengths), see Kilby, 
Astrophysical Journal, 30, 1909. 


TABLE 151.— Some of the Stronger Lines of Some of the Elements. 





Barium . Helium . Magnesium | 5167.5 || Sodium 
Cesium . Soon aca ee or ES alexis 
- : Hydrogen “| §183.8 || Strontium 
as Mercury. . | 5461.0 sreyes is 


Calcium . 
Cadmium cia Potassium . | 7668. <s 


& “ 
eo. . 


oae oe 7. 7OLO Thallium . 
con om Lithium . Rubidium . | 6298.7 
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TABLE 152. 
STANDARD SOLAR WAVE-LENGTHS. ROWLAND’S VALUES. 


° 

Wave-lengths are in Angstrém units (107 mm.), in air at 20° C and 76 cm. of mercury pressure. 

The intensities run from 1, just clearly visible on the map, to 1000 for the H and K lines; below 
* z in order of faintness to 0000 as the lines are more and more difficult to see. This table contains 
only the lines above 5. 

N indicates a line not clearly defined, probably an undissolved multiple line; s, a faded appear- 
ing line; d,a double. In the “substance” column, where two or more elements are given, the 
line is compound ; the order in which they are given indicates the portion of the line due to each 
element ; when the solar line is too strong to be due wholly to the element given, it is represented, 
—Fe, for example; when commas separate the elements instead of a dash, the metallic lines coin- 
cide with the same part of the solar line, Fe, Cr, for example. 


171 


Capital letters next the wave-length numbers are the ordinary designations of the lines. A indi- 
cates atmospheric lines, (wv), due to water vapor, (O), due to Oxygen. 


Wave- 
length. 


3037.510s 
3047-7258 
3053-5308 
3954-429 
3057-5528 
3059.21 2s 
3067.369s 
307 3-091 
3078.769s 
3088.145s 
3134.230s 
3188.656 
3230.703s 
3239-170 
3242.125 
3243-189 
3247.688s 
3250.021 
3267.834s 
3271.129 
3271.791 
3274.096s 
3277-482 
3286.898 
3295-9518 
3302.510s 
331 5.807 
3318.160s 
3320.391 
3336.820 
3349-597 
3361.327 
3365.908 
3366.31 
339.713 





Substance, 


Fe 
Fe 
Mn, Ni 
bi He 
Fe 





Inten- 
sity. 


10ON 
20 N 


et 
AS 


_ 


N 


oo 


oN 


NNO 


0 BANDAS A 


mt Daan 


4 wv wv 


~wv 


wv 


Wave-length. 


Substance, 


Inten- 
sity. 


Wave- 
length, 











3372-947 
3380.722 
3414.91 
3423-848 
3433:715 


3440.762s O 


3441.1558 


il] 3442.118 


3444.020s 
3446.406 
3449.583 
3453-039 
3458.601 
3461.801 
3462.950 
3466.01 5s 
3475-5948 
3470.8498 
3483.923 
3485-493 
3490.7 338 
3493-114 
3497.982s 
3500.996s 
3510.466 
3512.785 
3513-9658 
351 5.206 
3519.904 
3521.410s 
3524-677 
3526.183 
3526.988 
3529-964 
3533-156 


Ti-Pd 
Ni 
Ni 
Ni 

Ni, Cr 


10d? 
6N 


15 
7 
8d? 
20 
15 
6 


Ny 








3533-345 
3530-709 
3541-237 
3542.232 
3555-979 
3559-672s 
355-5358 
3506. 522 
3570-2738 
3572-014 
3572-712 
3578.832 
3581-3498 
3.534.800 
3585-105 
3585-479 
3585-859 
3587.130 
3587.370 
3588.084 
3593-636 
3594-784 
3597-854 
3005-4798 
3006.838s 
3609.008s 
301 2.882 
3617.9348 
3018.919s 
3619-539 
3621.612s 
3622.147S 
3031.605s 
3640.5358 
3642.820 


Sub- 


stance. 





Inten- 
sity. 


tb A 
NADAO ON HO ANN OD 





wv 


Corrections to reduce Rowland’s wave-lengths to Fabry and Buisson’s system (the accepted standard, 1908). Tem- 
perature 15° C. pressure 760 mm. 
The differences ‘‘ (Fabry-Buisson-are-iron) —(Rowland-solar-iron)’’ lines were plotted, a smooth curve drawn, and 


the following values obtained : 


Wave-length 
Correction 


3000. 
—.106 


—.115 


3100. 3200. 


—.124 


ern E37) 


3300. 


3400. 
— .148 


3500. 
— 154 


3600. 
—.155 


3700. 
—.140 


H. A. Rowland, “‘ A preliminary table of solar-spectrum wave-lengths,” Astrophysical Journal, 1-6, 1895-1897. 
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STANDARD SOLAR WAVE-LENGTHS. 


Wave-length. | Substance. 


Fe 
Fe,- 
Fe 
Fe, Cr 
Fe 
Fe 
Ti 


3647.988s 
3051-247 
3051.614 
3676.457 
3030.009s 
3084.258s 
3685-339 
3080.141 
3087.610s 
3089.61 4 
3701.234 
3705-7088 
3700.17 5 
3709.3898 
3716.591S 
37 20.0848 
3722.6928 
3724.526 
3732-5458 
3733-4698 
3735-0148 
3737-2818 
3738-466 
3743-508 
3745:7178 
3740.058s 
3748.408s 
3749-631s 
3753°732 
37 58.37 58 
3759-447 
3760.196 
3761.464 
3763-9458 
3765-689 
3767.3418 
S7L5°7 57 
3783-6748 
3788.046s 
37953478 
3798.65 5s 
3799-6938 
3805.436s 
3806.865 
3807.293 Ni 
3807.681 V-Fe 
3814.698 - 
3815.987S Fe 
3820.586sL | Fe-C 
3824.591 Fe 








Mn-Fe 





Inten- 
sity. 


12 
6 


7 
6 


9 
7d? 
tod? 


a 
RHO OHNAAD 
~v 


=p 
AnOOnN © 


_ 


BAN DAKO AN OAONUN 
“~v 


oo 


Ne 
Anin COD 











TABLE 152 (continued). 
ROWLAND’S VALUES. 


Wave-length. | Substance. 


3826.027s 
3827.980 
3829. 501s 
3831-837 
3832.450s 
3834-304 
3538.435s 
3840.580s 
3841-195 
384 5.606 
3850.118 
3856.524s 
3857-505 
3858.442 
3860.055s 
3805-674 
72s 
3878. ee 
3878.720 
3886.434s 
3887.196 
3894.211 
3895-803 
3899.850 
3903-090 
3.904.023 
3905.660s 
3906.628 
3920.410 
3923:054 
3928.07 58 
3930-450 
3933-523 
3933-525sK 
3934-108 
3944. E 60s 
3959.019 
3957-1778 Fe-Ca 
3961.674s Al 
3968. 350 -, Zr 
3968.62 5sH Ca 
3968.886 
3969.413 
3974-904 
3977-891s 
3986.903s 
4005.408 
4030.918s 
4033-2248 
4034.6448 


Ca 
Co, V-Cr 
Al 
Fe 


Fe 
Fe 


Inten- 
sity. 
20 


80 








Wave-length. 


4045-97 58 
4055-701S 
4057.668 
4063.7 598 
4068.137 
4071.908s 
4077.8858 
4102,.000H8 
4121.477S 
4128.251 
4132.235 
4137.19 
4140.089 
4144-038 
4167.438 
4187.204 
4191.59 
4202.198s 
4226.9048g 
4233-772 
4230.112 
4250.287s 
4250.94 5S 
4254.5058 
4260.640s 
4271.934s 
4274.958s 
4308.081sG 
4325-9398 
4340.634Hy 
4370.1078 
4383-7208 
4404.927S 
4415-2938 
4442.510 
4447-992 
4494.7 38S 
4528.798 
4534-139 
4.549.808 
4554.211S 
4572.1 50s 
4003.126 
4629.52Is 
4679.027s 
4703-1778 
4714.599s 
47 36.963 
47 54.2258 
4783.61 3s 











Inten- 
sity. 


Substance. 
Fe 


30 
Mn 


Coun OVOV 


tS 
° 
wv 


tn 0 CW COCONG OND 


_ 


Oa 


AIAN DANDADANOAAAAAO 
~w 


_ 


Corrections to reduce Rowland’s wave-lengths to Fabry and Buisson’s system (the accepted standard, 1908). ‘Tem- 
perature 15° C, pressure 760 mm. 


Wave-length 3600. 
Correction 
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3700. 


3800, 


4100. 


3900. 4000, 


4200. 
—.155 —.140 —«I4l —.144 —.148 —.152 —.156 —.161 —.167 —.172 —.176 —.179 —.179. 


4300. 


4400. 4500, 


4600. 4700. 4800. 


TABLE 152 (continued). 173 
STANDARD SOLAR WAVE-LENCTHS. ROWLAND’S VALUES. 


Inten- 


sity. 


Inten- 


Wave-length. | Substance. sity: 


Wave-length. 


4861.527SF 
4890.948s 
4891.683 
4919.17.48 
4920.68 5 
4957-7858 
5050.008s 
§167.497sb4 
5171.7788 
5172.8 56sbe 
5183.7918b1 
§233-122s8 
5266.7 38s 
5269.7 23sE 
5283.802s 
5324-37 3S 
5328.236 
5340.121 
5341-213 
5307.669s 
5370-166s 
5383-5788 
5397-3448 
5405.989s 
5424-2908 
5429.911 
5447-1308 
5528.641s 
5569.848 
5573-075 
5586.991 
5588.98 5s 
50615.877s 
5683.4 36s 
5711.3138 
5763.218s 
5857-6748 
5862.582s 
5890.186sDe 
5896.155 Di 
5901.682s 
5914.430s 
5919.860s 


5948.765s 
598 5.040s 
6003.239s 
6008.78 5s 
6013.715s 
6016.861s 
6022.016s 
6024.281s 
6065.709s 
6102.392s 
6102.937s 
6108.334s 
6122.434s 
6136.829s 
6137-915 

6141.938s 
6155.350 

6162.390s 
6169.249s 
6169.778s 
6170.730 

6191.393S 
6191.779s 
6200.527s 
6213.6448 
6219.494S 
6230.9438 
6246.5358 
6252.7738 
6256.57 2s 
6301.718 

6318.239 

6335-554 

6337.048 

6358.898 

6393.820s 
6400. 217s 
6411.865s 
6421.570s 
6439.293s 
64.50.0338 
6494.004s 
6495.213 


3 





Q 
~v 


GN GV ONG ACEN ON ONS aon! Cy CGOANnNAWMO ANAS 
. ~w . 


a 


Nw 


Wave-length.|Substance. 


6563.045sC 
93.161s 


6870.249 

6871.180s 
6871.532s 
6872.486s 
687 3.080s 
687 4.0378 
687 4.899s 
687 5.830s 
6876.958s 
6877.832s 
6879.288s 
6880.172s 
6884.076s 
6886.000s 
6886.990s 
6889,192s 
6890.1 51s 
6892.618s 
6893.560s 
6896.289s 
6897.208s 
6900.199s 
6901.117S 
6904.362s 
6905.271s 
6908.783s 
6909.67 6s 
6913.448s 
691 4.3378 
6918.370s 
6919.250S 
6923-5538 
6924.427S8 
7191-755 

7206.692 








ADANONN ON AN AON AN CONDNAAO QAQN AUNNN OO DAO ANN ADDAAAG 


AN ADI OC ADHAADAAAAN DAC 


5930-406s 6546.479s 

















Corrections to reduce Rowland’s wave-lengths to Fabry and Buisson’s system (the accepted standard, 1908); tem 
perature 15° C, pressure 760 mm. ; 


Wave-length 4800, 4900. 5000, 5100. 5200. 5300. 5400, 5500. 5600, 5700. 5800, 


Correction —.179 6176 1.173 170 — 66 72 212 217 — 218 = «213, — .209 
Wave-length 5800. 5900. 6000. 6100. 6200. 6300. 6400. 6500, 6600, 6700, 6800. 
Correction —.209 —.209 —.213  —.214 —.213 —.210 —.209 ——.210. 
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174 TABLE 153. 
STANDARD WAVE-LENGTHS. KAYSER’S IRON (ARC) LINES. 
vy = easily reversible. 


Wave- | Inten- |Correc-|| Wave- | Inten-|Correc-|/ Wave- | Inten- | Correc-|| Wave- | Inten- Correc- 
length. | sity. | tion.* |i) length. sity. | tion.* length. | sity. | tion.* length. sity. | tion.* 


2518.198 2742.506 2973-254 
22.950 44.163 73-306 
23-754 44.624 
27-525 45-177 
29.223 46.580 
33-911 47.080 
35-699 50.238 
37-263 55-834 
41.064 50.412 
44-016 57-413 
40.072 61.883 
49.708 62.125 
50.404 68.621 
56.963) 2 72.205 
62.619 78.327 
67.001 78.946 
75-445 81.936 
78.012 88.207 
84.623 91.989 
85.964 2797-877 
88.711 88.102 2804.622 
91.563 98.456 07.088 
95-709 99-483 13-391 

2399-322 2599.063 17.612 

2404.519 2006.920 23.382 
04.969 07.155 25.660 
06.742 11.963 25.803 
10.601 13.914 32.543 
II.152 17.700 35-502 
13-393 3 18.108 38.231 
24.231 23.627 43-742 
31.126 2 25.754 44.083 
35-234 : 28.383 51.910 
39-334 31-139 59.007 
40.201 35-899 63.973 
42.658 44.085 67.679 
47-808 47.649 69.418 3095-334 
53-508 51.800 74.284 —.108 ||| 3100.057 
57-686 56.232 77.414 00.418 
62.279 66.897 83.840 00.778 
62.740 73-31 go.000 12.183 
65.244 79.14 —.083|| 94.617 16.747 
63.974 80.544 2899.53! 25-770 
72.430 89.302 2901.496 32.627 
72.976 90.153 07.630 40.503 
74.906 92.710 12.273 44.090 
78.657 2699.193 18.144 51.460 
79.872 2706.672 23.409 57-157 
83.361 08.663 25.479 60.764 
83-618 14.503 29.119 65.129 
84.280 18.530 37.030 71.473 
88.232 19.121 41.462 75-556 
89.844 20.997 44.519 78.122 
90.737 23.671 47-996 80.339 
QI.249 25.024 48.557 85.015 
93-331 33-978 54-001 83.947 

2496.62 5 35-566 57-484 91.778 

2501.228 37-407 65-379 92.921 
07.991 39-639 67.019 93-423 

2510.927 2742.349 2970.227 3199.638 


2327.468 
1.384 
37860 
38.073 
43-507 
48.196 
48.380 
54-969 
59-187 
60.079 
60.373 
64-904 
66.678 
68.670 
70.588 
73-313 
75-273 
80.840 
82.114 
84.473 





NNWWARWRNNHNHNNNWNH DKW HOW 























WwW CO CHWuUW QWOdd G2 Wa 19 G2 G2 C0 





NO OnrWmWNUN WW 








Taken from Kayser’s Handbuch der Spectroscopie. 


* For reducing to Fabry and Buisson’s system of wave-lengths see Table 149 (the accepted standard, 1908); tempera- 
ture 15° C, pressure 760 mm. 
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TaBLe 153 (continued), 175 
STANDARD WAVE-LENGTHS. KAYSER’S IRON (ARC) LINES. 


v = easily reversible. 


Wave- | Inten- Correc-|]/ Wave- | Inten-|Correc-||/ Wave- | Inten-/|Correc-||| Wave- .| Inten- | Correc- 
length. sity. | tion.* length. sity. | tion.* length. sity. | tion.* length, sity. | tion.* 


3790.242| 5 4107.646 

95-149 14.608 

3798.658 18.709 
3801.822 37-156 

06.847 44-033 

—.154]} 13-202 54.662 
15.987 71.069 
20:573 75-799 
24.591 81.918 
26.028 87.221 
27-967 g1.611 
34.370 4199.256 
40.586 4202.195 
41.194 10.521 
50.114 19.523 
50.515 22.387 
60.054 27.606 
65.670 : 3771 
72.640 30.118 
78.166 45.423 
78.722 47.604 
86.426 50.299 
87.193 50.948 
95-801 60.656 
3899.853 71.333 
3903-097 71.933 
00.624 82.567 
09.980 85.614 
13.784| 3 91.631 
20.404 94.290 
28.073 4299.420 
41.032 4308.072 
45.269 00-542 
48.927 15.255 
56.610 25.941 
56.823 37.219 
66.219 46.739 
69.411 52.910 
77.892 58.689 
84.112 67.759 
86.330 69.954 
96.147 76.104 
3998.211 83.724 
4007.429 4391.137 
17.303 4404.929 
27.769 22.029 15.301 
33-470 30.670 27.490 
35.016 32.796 30.801 
37-278 44.776 42.522 
43.510 45-978 47-907 
45-710 55-706 54.572 
48.409 62.605 61.538 
49.634 63.755 66.737 
58.381 68.138 69.566 
63.940 71.901 76.207 
67.339 79-999 84.420 
76.606 84.666 89.929 
78.670 96.135 4494-755 
3788.031 4098.346 


3200.595 
05.515 
10.953 
14.158 
19.701 
19.935 
22.187 
25.905 
31.091 
34-745 
39-54 
44.308 
48.333 
51-357 
57-724 
62.413 
65-746 
71.129 
80.386 
84.720 
86.884 

3292.721 

3306.106 
06.479 
14.868 
17.251 
28.992 
37-793 
42.034 
48.056 
55-355 
a 17 

7-975 
78.814 
80.242 
84.113 
89.882 
94.721 

3397-117 

3.402.392 
06.578 
06.938 
13-275 
24.430 
27.203 
40.762 
41.138 
44.025 
45-301 
50.484 
58.454 
60.067 
66.006 
71.413 
71.497 
75-600 
76.850 
83.159 

3485490 


3490.721 
3497-989 
3506.650 
08.627 
08.663 
13-974 
21.415 
26.196 
26.822 
29.960 
40.287 
58.672 
65.535 
70-257 
81.348 
85.478 
87.137 
94-707 
3599-781 
3005.619 
06.836 
12.242 
17.934 
18.918 
22.158 
30.506 
31.017 
32-195 
40.541 
47-997 
50-429 
51.615 
55.625 
59.673 
69.674 
76.461 
gous 
3-205 
87.609 
369 5.202 
3702.180 
05.714 
09-395 
20.083 
22.710 
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Taken from Kayser’s Handbuch der Spectroscopie. 


* For reducing to Fabry and Buisson’s system of wave-lengths see Table 149 (the accepted standard, 1908); tem- 
perature 15° C, pressure 760 mm, 
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176 TABLE 154. 
| WAVE-LENGTHS OF FRAUNHOFER LINES. 


For convenience of reference the values of the wave-lengths corresponding to the Fraunhofer 
lines usually designated by the letters in the column headed “index letters,” are here tabulated 
separately. The values are in ten millionths of a millimetre, on the supposition that the D line 
value is 5896.155. The table is for the most part taken from Rowland’s table of standard wave- 
lengths. 


Wave-iength in 


. Wave-length in . 
Index Letter. | Line due to— Index Letter. Line due to— | centimetres X 108, 


centimetres X 108. 


7621.28* Fe 4308.081 


7594.06* Ca 4307.907 
7164.725 Ca 4226.904 
6870.182 t H 4102.000 
6563.045 . Ca 3968.625 
6278.303 t Ca 3933-825 
5896.155 Fe 3820.586 
590.186 Fe 3727-778 
5875-985 Fe 3581.349 
5270.558 Fe 3441-155 
5270.438 Fe 3361.327 
5269.723 Fe 3286.898 
5183.791 Ca 3181.387 

Ca 3179-453 
5169.220 Fe 3100.787 
5169.069 Fe 3100.430 
5167.678 3100.046 


5172.856 


5167.497 3047-725 
4861.527 3020.76 
4383.72 2994-53 
4340-634 2947-99 
4325-939 





* The two lines here given for A are stated by Rowland to be: the first, a line “‘ beginning at the head of A, out- 
side edge ;”” the second, a “‘ single line beginning at the tail of A.” 

t The principal line in the head of B. 

t Chief line in the a group. : i 

See Table 152, Rowland’s Solar Wave-lengths (foot of page) for correction to reduce these values to Fabry-Buisson 


system of wave-lengths. 
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TABLE 155. 177 
PHOTOMETRIC STANDARDS 


No primary photometric standard has been generally adopted by the various governments. In 
Germany the Herner lamp is most used; in England the Pentane lamp and sperm candles are 
used ; in France the Carcel lamp is preferred; in America the Pentane and Hefner lamps are used 
to some extent, but candles are more largely employed in gas photometry. For the photometry 
of electric lamps, and generally in accurate photometric work, electric lamps, standardized at a 
national standardizing institution, are commonly employed. 

The “ International candle” is the name recently employed to designate the value of the candle 
as maintained by cooperative effort between the national laboratories of England, France, and 
America; and the value of various photometric units in terms of this international candle is given 
in the following table (taken from Circular No. 15 of the Bureau of Standards). 


1 International Candle —1 Pentane Candle. 
1 International Candle = 1 Bougie Decimale. 
1 International Candle =1 American Candle. 
1 International Candle =1.11 Hefner Unit. 
1 International Candle = 0.104 Carcel Unit. 


Therefore 1 Hefner Unit = 0.90 International Candle. 
The values of the flame standards most commonly used are as follows: 


1. Standard Pentane Lamp, burning pentane .... . . 10.0 candles. 
z. Standard Hefner Lamp, burning amyl acetate. . . . . 0.9 candles. 
3. Standard Carcel Lamp, burning colzaoil. . . . . . . 9g.6 candles. 


4. Standard English Sperm Candle, approximately . . . . 1.0 candles. 


Slight differences in candle power are found in different lamps, even when made as accurately 
as possible to the same specifications. Hence these so-called primary standards should be them- 
selves standardized. 
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178 TABLES 156-158. 


SENSITIVENESS OF THE EYE TO RADIATION. 
(Compiled from Nutting, Bulletin of the Bureau of Standards.) 

Radiation is easily visible to most eyes from 0.330 in the violet to 0.770 in the red. At low 
intensities approaching threshold values (red vision) the maximum of spectral sensibility lies 
in the green at about 0.510” for 90% of all persons. At higher intensities with the establish- 
ment of cone vision the maximum shifts towards the yellow at least as far as 0.560u. 


TABLE 156. — Variation of the Sensitiveness of the Eye with the Wave-length at Low Intensities (near 
Threshold Values). K6nig. 


Mean sensitiveness | 0.02 | 0.06 | 0.23 | 0.49 | 0.81 | 1.00 | 0.81 | 0.49 | 0.22 | 0.077 | 0.026 








TABLE 157. — Variation of Sensitiveness to Radiation of Greater Intensities. 


The sensibility is approximately proporticnal to the intensity over a wide range. The ratio of 
optical- to radiation-intensity increases more rapidly for the red than for the blue or green 
(Purkinje phenomenon). 


The intensity is given for the spectrum at 0.535u (green). 


Intensity (metre-candles) = : .00225 | .0360 ; ‘ : 36.9 147.6 590.4 
Ratio to preceding step = ; 4 4 4 4 


Wave-length, A. 


0.430" 
.450 
470 
.490 
505 
.520 
+535 
555 
575 
: ae 
.60 
625 
650 
670 

A, maximum sensitiveness 

















TABLE 158. — Sensibility to Small Differences in Intensity measured as a Fraction of the Whole. 


i A=] .670] .605 | .575 | .505 | .470 | .430 | White The sensibility to small differences in inten- 
Ip in m. c. = |0.060|0.0056/0.0029|0.00017/0.00012 tapas eae sity is independent of the intensity (Fech- 
Cee ened ? 

I 61: I Konig’s data, measures from one normal ners law). About 0.016 for moderate 
person only. intensities. Greater for extreme values. 

It is independent of wave-length, extremes 
excepted (Konig’s law). 

Sensibility to slight differences in wave- 
length has two pronounced maxima (one 
in the yellow, one in the green) and two 
ae maxima (extreme blue, extreme 
red). 

The visual sensation as a function of the 
time approaches aconstant value with the 
lapse of time. With blue light there 
seems to be a pronounced maximum at 
0.07 sec., with red a slight one at 0.12 sec- 
onds, with green the sensation rises stead- 
ily to its final value. For lower intensi- 
ties these max. occur later. 

An intensity of Soo metre-candles is about 
on on a horizontal plane on a cloudy 

ay. 
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TABLES 159-162. SOLAR ENERGY. 179 


TABLE 159.—Solar Energy and its Absorption by the Earth’s Atmosphere. 

The following values depend upon the formula em = ¢.a™, where é, is the observed value of the 
solar energy after transmission through a mass of air, #; = unity when the sun is in the zenith, 
and approximately =sec. zenith distance for other positions of the sun. ¢, = the energy which 
would have been observed had there been no absorbing atmosphere; a is the amount transmitted 
when the sun is in the zenith or when mz = 1. 


Transmission coefficient, a. Intensity of Solar Energy. 


Mt 
Whit- Mount Wilson, Washington. 


Wave-length. 


One mile 


Mount Whit- 
ney 
nearer Earth. 


129 
2 180 
486 | 323 
495 | 358 
461 | 360 
399 | 350 
285 
167 5 
7") 75" 7 IF 76 
28% 26%) 25*) 27 

















* These may be too high because of the usual increased humidity towards noon at Mount Wilson. 


TABLE 160.— Solar Constant. 

Solar constant (amount of energy falling at normal incidence on one square centimetre per min- 
ute on body at earth’s mean distance) = 1.92 small calories. Mount Wilson and Mount Whitney 
observations. 

Computed effective temperature of the sun: Goldhammer’s method (Ann. der Phys. (4) 25, 
905, 1908), 6200° Absolute ; from form of black body curves, 6000 to 7000°; from A max. = 2930, 
6370°; from Total Radiation, J = 76.8xX1071%, 5830°. 


TABLE 161.—Distribution of Brightness (Radiation) over the Solar Disk. 
(These observations extend over only a small portion of a sun-spot cycle.) 


K Me Me B Me Me K Me Me 
0.386 | 0,433 | 0.456 | 0.481 | 0.501 |0.534 | 0.604 | 0,670 | 0,699 


338 | 456 | 515 | 511 | 489 | 463 | 39 307 
312 | 423 | 486 | 483 | 463 | 440 320 | 295 
289 455 | 456 | 437 | 417 308 | 284 
267 428 | 430 | 414 | 396 295 | 273 
240 390 | 304 | 380 | 366 281 | 258 
214 | 296 | 351 | 358 | 347 | 337 243 
188 317 324 1,323 || 312 22 
163 277 | 290 | 286 | 281 227 
141 | 242 | 255 | 254 | 254 


Fraction Radius. 




















TABLE 162.—Relative Distribution in Normal Spectrum of Sun and Sky-light at Mount Wilson. 
Zenith distance about 50°. 


- bw 


Place in Spectrum 0.422 
Intensity Sunlight 186 


Intensity Sky-light 1194 
Ratio at Mount Wilson 642 
Ratio computed by Rayleigh - 
Ratio observed by Rayleigh - 





Derived from vol. II and unpublished data of the Astrophysical Observatory of the Smithsonian Institution, Abbot 
and Fowle, Astrophysical Journal, 29, r909, and Schwartzchild and Villiger, same Journal, 23, 1906. 
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180 TaBLes 163-165. INDEX OF REFRACTION FOR GLASS. 


TABLE 163.— Glasses Made by Schott and Gen, Jena. 


The following constants are for glasses made by Schott and Gen, Jena: 7a, %c, %p, #, Ma, are 
the indices of refraction in air for A=0.76824, C=0.65634, D=0.5893, F==0.4861, G’/=0.4341. 
UV=(zp—1)/(*%r—*c). Ultra-violet indices: Simon, Wied. Ann. 53, 1894. Infra-red: Rubens, 
Wied. Ann. 45, 1892. Table is revised from Landolt, Bornstein and Meyerhoffer, Kayser, Hand- 
buch der Spectroscopie, and Schott and Gen’s list No. 751, 1909. See also Hovestadt’s “Jena _ 
Glass.” 


Catalogue Type = O 546 O 381 O 184 O 102 O 165 S57 
Higher Dis- | Light Silicate | Heavy Silicate | Heavy Silicate | Heaviest Sili- 
persion Crown. Flint. Flint. Flint. cate Flint. 


Melting Number= 1092 IIS 451 
U — 


Designation = | Zinc-Crown. 


= 


Cd 0.2763" 1.56759 
Cd .2837 1.56372 
.2980 1.55723 
+3403 1.54369 1.55262 1.63320 
-3610 1.53897 1.54664 1.61388 1.70536 1.83263 


+4340 1.52788 1.53312 1.59355 1.67561 1.78800 1.94493 
-4861 1.52299 1.52715 1.58515 1.66367 1.77091 1.91890 
+5893 1.51698 1.52002 1.57524 1.64985 1.75130 1.88995 
-6563 1.51446 1.51712 1.57119 1.64440 1.74368 1.87893 
+7682 1.51143 1.51368 1.56669 1.63820 1.73530 1.86702 


-800K. 1.5103 1.5131 1.5659 1.6373 1.7339 1.8650 
1.200 1.5048 1.5069 1.5585 1.6277 1.7215 1.8481 
1.600 1.5008 1.5024 1.5535 1.6217 1.7151 1.8396 
2.000 1.4967 1.4973 1.5487 1.6171 1.7104 1.8316 
2.400 - - 1.5440 1.6131 - 1.8286 


<a 
= 
ba 
a 
ov 
a 
vo 
a 
= 
3 
5 
3 
Pe 
a 
aoa 
4 
we 
3 
Z 
£ 
m4 


Percentage composition of the above glasses: 
O 546, SiOz, 65.4; K20, 15.0; NagO, 5.0; BaO, 9.6; ZnO, 2.0; MngQOsz, 0.1; As2Ox, 0.4; 
BeOs, 2.5. 
O 381, SiOQg, a> PbO, 13.3; NagO, 15.7; ZnO, 2.0; MnOg, 0.1; AsgOs, 0.2. 
O 184, SiOg, 53.7; PbO, 36.0; K2O, 8.3; NagO, 1.0; Mn2Oz3, 0.06; AseQOs, 0.3. 
O 102, SiOg, 40.0; PbO, 52.6; K20, 6.5; NagO, 0.5; MngQOz, 0.09; AseOs, 0.3. 
O 165, SiOg, 29.26; PbO, 67.5; K2O, 3.0; MnzgQOxz, 0.04; AseQOsz, 0.2. 
S57, SiOsg, 21.9; PbO, 78.0; As2Osz, 0.1. 





TABLE 164.— Jona Glasses. 


No. and Type of Jena Glass. ane Saeed 


O 225 Light phosphate crown 
O 802 Boro-silicate crown . 
UV 3199 Ultra-violet crown . 
O 227 Barium-silicate crown . 
O 114 Soft-silicate crown . 

O 608 High-dispersion crown 
UV 3248 Ultra-violet flint . 

O 381 High-dispersion crown 
O 602 Baryt light flint 

S 389 Borate flint . . 

O 726 Extra light flint . 

O 154 Ordinary light flint . 

Oo 184 “ce “ “ce ‘ 

O 748 Baryt flint . . 


O 102 Heavy flint 
Oar seats 
O 165 seers 
S 386 Heavy flint . 
S 57 Heaviest flint 


No. and Designation. 


S57 Heavy silicate flint 

O 154 Light silicate flint . . 
O 327 Baryt flint light . . . 
O 225 Light phosphate crown 





Pulfrich, Wied. Ann. 45, p- 609, 1892. 
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TABLE 166. 


INDEX OF REFRACTION. 


Indices of Refraction for the various Alums.* 


Index of refraction for the Fraunhofer lines. 


Na 
NH,(CHs) 
K 


17-28 

mde, 
14-15 

7-21 
15-25 
15-20 
10-23 


Aluminium Alums. 


1.43492 
“45013 
45226 
45232 
-45437 
45509 
-49226 


Indium Alums. 


B | c | D 


1.43563 
45062 
-45393 
-45325 
55% 7 
“45599 
-49317 


1.43653 
-45177 
-45398 
45417 
45018 
45093 
49443 


1.43884 
45410 
“45645 
-45060 
-45856 
45939 
-49748 


1.45942 | 1.46024 | 1.46126 | 1.46381 


-40091 
-46193 


.46170 
46259 


46283 
-46352 


40522 
-46636 


ae) 


RAK(SO,)o-+12H,0.+ 


1.44185 
45091 
45934 
45955 
-40141 
-46234 
50128 


RIn(SO,4)o+12H0.F 





Gallium Alums. 


Chrome Alums. 


Iron Alums. 


1.47639 


-47700 
47825 
47927 
-51674 


1.47732 


-47738 
-47756 
-48014 
-51798 


1.47706 


47770 
47921 
48029 
51790 


1.46243 
.46296 
.46332 
-40575 
50349 


1.47836 
-47865 
.47868 
48125 
“51923 


1.46495 
46525 
-46579 
-465 35 
50665 


1.48100 
48137 
48151 
.48418 
.52280 


RGa(SO,4)o-+12H,0.4 


RCr(SO,)o+12H,0.4 


1.48434 
-48459 
.48486 
-48744 
-52704 


RFe(SO,)o+12H.0.t 


47894 
-48042 
48150 
51943 


1.47837 | 1.48169 


48234 
48378 
-48482 
-52305 


1.48580 
-48654 
-48797 
48921 
52859 


1.44231 
-45749 
-45996 
45999 
-46203 
.46288 
50209 


1.46751 
-46897 
-47015 


1.48670 
.48712 
.48867 
-48993 
-52940 


“45941 
46181 
46192 
-46386 
-46481 
-504603 


1.46955 
47105 
47234 


1.47034 
-47093 
47120 
“47412 
51387 


1.48723 
-457 53 
-48775 
-49040 
.53082 


1.48939 
-49003 
49130 
49286 
-53284 


181 


1.47402 
-47 562 
-477 50 





* According to the experiments of Soret (Arch. d. Sc. Phys. Nat. Genéve, 1884, 1888, and Comptes Rendus, 1885) 


+ R& stands for the different bases given in the first column. 
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182 TABLE 167. 
INDEX OF REFRACTION. 
Index of Refraction of Metals and Metallic Oxides. 


(a) Experiments of Kundt* by transmission of light through metallic prisms of small angle. 


Index of refraction for 
Name of substance. 


Silver 

Gold 

Copper 

Platinum 

Tron A 

Nickel , 

Bismuth 

Gold and gold oxide 


“ “ “ t 


Bismuth oxide . s 
Tron oxide 6 s 
Nickel oxide . : A 
Copper oxide . 7 : 


Platinum and platinum oxide 5 
“ 


(b) Experiments of Du Bois and Rubens by transmission of light through prisms of small angle. 


The experiments were similar to those of Kundt, and were made with the same spectrometer. 
Somewhat greater accuracy is claimed for these results on account of some improvements intro- 
duced, mainly by Prof. Kundt, into the method of experiment. There still remains, however, 
a somewhat large chance of error. 


Index of refraction for light of the following color and wave-length. 


Name of metal. Red (Lig). “Red.” | Yellow(D). | Blue(F). | Violet (G). 


Nickel . 
Iron : 
Cobalt . 


(¢) Experiments of Drude. 


The following table gives the results of some of Drude’s experiments.§ The index of refrac- 
tion is derived in this case from the constants of elliptic polarization by reflection, and are for 
sodium light. 


Index of Index of 
Metal. refraction. Metal. refraction. 


Aluminium : Mercury 1:73 
Antimony : Nickel . 1.79 
Bismuth : Platinum 2.06 
Cadmium 2 : Silver. 0.181 
Copper . : ccelam < 2.41 
Gold ; p Tin, solid 1.48 
Tron : : “fluid 2.10 
Leadt iy ; Zinc s 2.12 
Magnesium 





* “ Wied. Ann.” vol. 34, and “ Phil. Mag.” (5) vol. 26, + Nearly pure oxide. 
+ Wave-lengths A are in millionths of a centimetre. § “Wied. Ann.” vol. 39. 
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TABLES 168-170. INDEX OF REFRACTION. 183 
TABLE 168. — Index of Refraction of Rock Salt in Air. 


A(t). , y A(u). 


0.88396 1.534011 : 1.516014 
972298 | 1.532532 - 1.515553 
98220 1.532435 

1.036758 | 1.531762 

1.1786 1.530372 


0.185409 | 1.89348 
+204470 1.76964 
291368 1.61325 
»358702 | 1.57932 
441587 | 1.55962 
486149 | 1.55338 

ss 1.553406 

"i 1.553399 
58902 1.544340 
-58932 1.544313 
656304 | 1.540072 

s 1.540702 
-706548 1.538633 
766529 | 1.536712 
70824 1.53666 
78576 1.536138 
88 396 1.534011 


1.51 3028 
1.513467 
1.511062 
1.508318 
1.506804 
1.502035 
1.494722 
1.481816 
1.471720 
1.460547 
1.454404 
1.447494 
1.441032 
1.3735 
1.340 


bond 


1.530374 

1.555137 1.525211 
1.7030 1.527440 
ss 1.527441 
2.073516 | 1.526554 
2.35728 1.525563 
g 1.525849 
2.9466 1.524534 
3°5359 1.523173 
4.1252 1.521648 
5 1.521625 
5.0092 1.518978 


~ 


Guo 


- 
a 





FO Gan 


~ 
= 





WO S Ur rm s sa 2 5S 


WK ith 














MM, 
22 3 — kat — hat or = 0? soto 
ni=a +53 Mot oe kne— hat or = + fate te i2—at 
where paar me Ag? = 0.02547414 62 = 5.680137 
M,=0.01278685 £=0.0009285837 M3 =12059.95 
A12=0.0148 500 A4=0.000000286086 A3?= 3600. (P) 


Mz=0.005343924 
TABLE 169.— Change of Index of Refraction for 1° C in Units of the 5th Decimal Place. 





+3-134 | Mi |] 0.441u | —3.425 | Mi |] C line 
+1.570 |) “ SOS! Wl =— ses ay We Smiley < 
—o.187 643 | —3.636| “ F 
—2.727 G; 








L Annals of the Astrophysical Observatory P  Paschen, Wied. Ann. 26, 1908. 

of the Smithsonian Institution, Vol. I, 1900. Pl Pulfrich, Wied. Ann. 45, 1892. 
M Martens, Ann. d. Phys. 6, 1901, 8, 1902. RN Rubens and Nichols, Wied. Ann. 60, 1897. 
Mi Micheli, Ann. d. Phys. 7, 1902. 


TABLE 170.— Index of Refraction of Silvine (Potassium Chloride) in Air. 














0.185409 : : 1.478311 B 1.462726 
»200090 5 1.47824 WwW 1.46276 
21946 . A 1.475890 iy 1.4608 58 

257317 , 1.47589 WwW 1.46092 
251640 ; : 1.474751 iE 1.45672 
308227 ; .9466 1.473834 e 1.45673 
-358702 1.47394 Ww 1.44919 
-394415 . 1.473049 | P 1.44941 
467832 : ‘6 1.47 304 WwW 1.44346 
508606 : : 1.471122 P 1.44385 
58932 1.490443 sc 1.47129 W 1.43722 
.67082 1.48669 ‘ 1.470013 P 1.42617 
78576 1.483282 1.47001 WwW - 1.41403 
88398 1.481422 ‘ 1.468804 Pe 
.98220 1.480084 as 1.46880 WwW 
M, M2 7 M, Me Ms 
ore) eas aaah ee Ph Ot ah gaeanae tte ae ga 
a*= 2.174967 A2*=0.0255550 == 3.866619 
M, =0.008 Si daet & =0.00051 3495 M3=5569.715 
Ay2=0.0119082 4=0.000000167 587 A3*= 3292.47 (P) 


Mz =0.00698 382 
W Weller, see Paschen’s article. Other references as under Table 169, above. 
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184 TaBLes 171-174. 
; INDEX OF REFRACTION. 
TABLE 171. — Index of Refraction of Fluorite in Air. 





1.50940 : 1.42641 : 1.40855 
1.49629 : 1.42596 P 1.40559 
1.48462 62 1.42582 4.7 1.40238 
1.47762 : 1.42507 .0092 1.39898 
1.46476 2 1.42437 3 1.39529 
1.44987 : 1.42413 1.39142 
1.44697 .062 1.42359 2 1.38719 
1.44214 , 1.42308 1.37819 
1.43713 : 1.42288 1.36805 
1.43393 : 1.42199 4 1.35680 
1.43257 S 553 1.42088 | ee 1.34444 
1.43200 : 1.42016 ) 1.33079 
1.43157 .7 502 1.41971 1.31612 
1.43101 : 1.41826 3-47 

1.42982 : 1.41707 : 2.66 

1.42787 3.2 1.41612 2.63 

1.42690 : asa 1.41379 
1.42641 8306 1.41120 References under Table 173. 
































wi M, ty) WE Ms 
Rima Poe ae CES i az—a,2 
where a? = 2.03882 Jf = 0.0000029 16 as 5114.65 
M, = 0.0062183 6% = 6.09651 = 1260.56 
Ay? = 0.007706 Mz = 0.0061 386 a = 0.0940" 
é€ = 0.0031999 Av? = 0.00884 Ar = 35-5h (P) 


TABLE 172.—Change of Index of Refraction for 1°C in Units of the 5th Decimal Place. 
C line, —1.220; D, —1.206; F, —1.170; G, —1.142. (PI) 


TABLE 173. —Index of Refraction of Iceland Spar (CaCO,) in Afr. 








C Carvallo, J. de Phys. (3), 9,1 Pl Pulfrich, Wied. Ann. 45, 1892. 
M Martens, Ann. der Phys. (4) ke 1901, 8, 1902. RA Rubens-Aschkinass, Wied. Ann. 67, 1899. 
P Paschen, Wied. Ann. 56, 1895. S Starke, Wied. Ann. 60, 1897. 


TABLE 174.—Index of Refraction of Nitroso-dimethyl-aniline. (Wood.) 





Nitroso-dimethyl-aniline has enormous dispersion in yellow and green, metallic absorption in violet. See Wood, 
Phil. Mag. 1903. 
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TABLE 175. 185 


INDEX OF REFRACTION. 
Index of Refraction of Quartz (Si0:). 


ndex Index Tempera- Index 


Ww. x 
ave- | Ordinary | Extraordinary Oi i Extraordinary 
ture.° C 

Ray. Ray. 


Tempera- 
{ture °C. 


length. Ray. 


0.185 | 1.67582 | 1.68999 18 ‘ 1.55091 18 
193 | -65997 | -67343 x -54998 i 
-198 | .65090 -66397 : : 54811 
.206 | .64038 -65300 
.214 | .63041 ,64264 
219 | .62494 .63698 

-61399 .62560 
59022 60712 : 
-§8752 598i : : Rubens. 
56748 | .57738 
“55815 | 56771 
55650 56600 
-54968 |  .55896 
1.54424 | 1.55334 


” 
on 











Except Rubens’ values, — means from various authorities. 
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INDEX OF REFRACTION. 
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Various Monorefringent or Optically Isotropic Solids. 








Index of 
Refraction. 


Line of 


Spectrum. Authority. 


Substance. 


De Senarmont. 
Grailich. 
DesCloiseaux. 
Fock. 

Beer. 


Agate (light color) red 
Ammonium chloride . 
Arsenite 

Barium nitrate 


Bell metal 


1.5374 
1.6422 
1.755 
1.5716 
1.0052 
2.34165 
2.36923 
2.40069 


1.46245 | 
1.46303 


Blende Ramsay. 


Boric acid 
Bedson and 
Carleton Williams. 


1.47024 
1.51222 
1.51484 
1.52068 
1.532 
1.5462 
2.414 

2 .428 
2.46062 
2.46986 
a Gees 


Borax (vitrified) 


Kohlrausch. 
Mulheims. 


DesCloiseaux. 


Camphor 


& UO SUOMDOAZROUUS 


Diamond (colorless) 


| 
oO 
oO 
3 


~——_— 


rrr Oornrnrern 4' 


Diamond (brown) Schrauf. 


Ebonite . ° Ayrton & Perry. 


Ae 


| 
; 
2.19 | 
| 
! 


Fuchsin 2.33 Means. 
1.97 
1.32 
1.74 to 
1.90 
1.480 
1.514 
1.4961 
1.739 
eee. t Various. 
1.406 ; «“ 
11450 
Wollaston. 


1.531 
1.5593 Topsée and 
Christiansen. 


1.6574 
1.6666 
2.1442 Gladstone & Dale. 
1.619 Jamin. 
1.528 Wollaston. 
1.548 Jamin. 

Wollaston. 


1.528 
i 
8 Baden Powell. 


1.593 
2.612 


2.680 
2.729 
2.93 


2.253 
2.061 


BO TOO8Pomnow 


Garnet (different varieties) Various. 


a 
o 
a 


Jamin. 
Wollaston. 
Tschichatscheff. 
Levy & Lecroix. 


Gum arabic . é ‘. 
be “oe 


~ 
= 


Hanyne 
Helvine 


Obsidian . 


Opal . ts . 


Pitch . 
Potassium bromide 
a chlorstannate . 
se iodide 
Phosphorus 
Resins: Aloes . : 
Canada balsam . 
Colophony . 
Copal . 
Mastic . 
Peru balsam 


oO OU 


Wood. 


Selenium, vitreous 


bromide 
chloride . 
iodide 


Silver Wernicke. 


: blue . 
Sodalite clear like water | 
Sodium chlorate 
Spinel : 
Strontium nitrate 
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Feusner. 


Dussaud. 
DesCloiseaux. 
Fock. 
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INDEX OF REFRACTION. 
TABLE 177. — Uniaxial Crystals. 


Index of refraction. 


Substance. : cae Authority. 
Ordinary | Extraordi- 
ray. nary ray. 


1.592 Levy & Lacroix. 
4.524 De Senarmont. 
2.4959 Schrauf. 

1.6345 Soa i 

1.6784 DesCloiseaux. 


| Beryl . . . . . . : a = { Various, 


Alunite (alum stone) . 
Ammonium arseniate . 
Anatase 

| Apatite 

Benzil . 


COO Urs 


\O 
° 


Brucite . 3 5 : s : : : 1.581 Kohlrausch. 
Calomel . : 5 : ; : : | 2.60 De Senarmont. 
Cinnabar . : ; : . ‘ : 3-199 DesCloiseaux. 
Corundum tad sapphire, etc.) ahs : 69 es 
Dioptase . . : : : : : 1.723 
Emerald (pure) . : . ° ; : ; 1.578 
Iceat—8°C. . . : : : D : 1.313 Meyer. 
1.717 to 
1.720 
Ivory . : - . . . . . 1.541 Kohlrausch. 
Magnesite . . . . : . . : 1.515 Mallard. 
Potassium arseniate . . . ° ; 1.515 DesCloiseaux. 
x : ° ° . : 1.501 De Sernamont. 
Silver (red ore) . : ; , : 2 ; 2.881 Fizeau. 
Sodium arseniate 1.467 Baker. 
sy nitrate 1.336 Schrauf. 
«phosphate 2.452 Dufet. 
Strychnine sulphate 1.519 Martin. 
Tin stone . 2.093 Grubenman. 
Tourmaline (colorless) 1.619 Heusser. 
s (different colors) ce e 
Zircon (hyacinth) 1.97 De Senarmont. 
< se 1.968 Sanger. 





Idocrase DesCloiseaux. 


Jeroféjew. 


Ch MloMeleleleleol-) 





TABLE 178.— Biaxial Crystals. 





I ion. 
Tee ndex of refraction 


Substance. Spee tl Authority. 


trum. | Minimum. oat Maximum. 


1.8771 1.8823 1.8936 Arzruni. 

1.5693 1.5752 1.6130 Miilheims. 

1.5101 1.6812 1.6858 Glazebrook. 

1.5301 1.6816 1.6859 Rudberg. 

1.6720 1.6779 1.6810 DesCloiseaux. 

1,636 é 1.648 Various. 

1.4467 : 1.4724 Dufet. 

1.5140 : 1.543 Kohlrausch. 

1.5208 R22 yeeo Miilheims. 

1,5601 : 1.5977 Pulfrich. 

1,661 s 1.697 DesCloiseaux. 

1.5190 4 1.5260 = 

1.7202 ! 1.8197 Dufet. 

I 3346 d 1.5064 Schrauf. 

1°4932 : 1.4980 Tops6e & Christiansen. 
1.5397 : 1.5716 Calderon. 

1.9505 d 2.2405 Schrauf. 

1.62 : 1.6375 Miilheims. 

1.630 to : 1.637 to 
1.613 : 1.623 
1.4568 : 1.4836 Topsée & Christiansen. 


Anglesite 
Anhydrite 
Antipyrin 
Aragonite 
Axinite 

Barite . 

Borax . , 
Copper sulphate ; 
Gypsum 

Mica (muscovite) . 
Olivine . 

Orthoclase 2 
Potassium bichromate 2 
= nitrate 
« sulphate 

Sugar (cane) 
Sulphur (rhombic) 
Topaz (Brazilian) 


Topaz (different kinds) 
Zinc sulphate 


DoUy 


= 
oO 
Q 


Various. 


You vyesyyuyEUUNUOS 
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188 TABLE 179. 
INDEX OF REFRACTION. 
Indices of Refraction relative to Air for Solutions of Salts and Acids. 






Indices of refraction for spectrum lines. 












Substance. Density. | Temp. C. Authority. 


0 








(a) SotutTions 1n WATER. 


























Ammonium chloride} 1.067 | 279.05 |1.37703]1-37936/ 1.38473 1.39336) Willigen. 








a é 1025 | 29.75 | -34850) -35050] -35515 -36243; “ 
Calcium chloride -398 | 25.65 | .44000] .44279] .44938 -46001 
ro . -215, | 22.9 39411} .39652] .40206 41078 se 
< sé a143)4] G25: 37152] -37309| -37876 -38666 fs 









Hydrochloric acid .| 1.166 | 20.75 |1.40817|1.41109]1.41774 1.42816 ss 




















Nitric acid . : 359 | 18.75 | .39893] .40181] .40857 41961 ss 
Potash (caustic) . -416 | 11.0 .40052| .40281] .40808 .41637 | Fraunhofer. 
Potassium chloride .|normal solution} .34087] .34278] .34719 —  |Bender. 


“ce 


double normal | .34982| -35179} -35645 
36029} .36512 






“cr “ec “ce 


35831 - 
21.6 | 1.41071} 1.41334) 1.41936 
18.07 | .37562] .37789| .38322 
18.07 | -35751| -35959| -36442 
18.07 | .34000] .34191| .34628 


triple normal 









1.42872 | Willigen. 
-  |Schutt. 


Soda (caustic) 
Sodium chloride . 


“ 
















“ “ “ 



























Sodium nitrate 22.8  |1.38283} 1.38535] 1-39134 1.40121] Willigen. 
-43009 











Sulphuric acid 18.3 43444] -43 -44168 44883 € 
“ ee 18.3 -42227| .42466] .42967 43094 « 
a a 18.3 -36793] .37009] .37468 38158 B 
o -33663] - “342 -34938] 










1.41738 
-38845, 


1.39977 | 1.40222] 1.40797 
26.4 -37292| -37515| .38026 













Zinc chloride . . 
“ “ce ‘ ‘< 










1.35791 | 1.35971) 1-36395 
-35556| -35986 


398 361 
i *3795 


Ethyl alcohol . . .| 0.789 1.37094| Willigen. 


36662 
3759 |Kundt. 
3821 cs 











Fuchsin (nearly sat- 
UTated) pron coh deen - 
Cyanin (saturated) . - 








Note. — Cyanin in chloroform also acts anomalously ; for example, Sieben gives for 


a 4.5 per cent. solution u14= 1.4593, Hs = 1.4695, ur(green) = 1.4514, we (blue) = 1.4554. 
For a 9.9 per cent. solution he gives 41= 1.4902, wr (green) = 1.4497, we (blue) = 1.4597. 


(c) SoLtutions oF PoTass1umM PERMANGANATE IN WATER.* 



















Wave- 

Spec- | Index Index Index Index Spec- | Index Index Index Index 
ivner trum for for for or length trum for for for for 
X 108. line. | 1% sol. | 2 % sol. | 3% sol. | 4 % sol. | 'S:| Jine. | 1 % sol. | 2 % sol. | 3 % sol. | 4 % sol. 

























B_ | 1.3328 | 1.3342 - 1.3382 | 51.6 | — | 1.3368 | 1.3385 - - 

C | .3335 | -3348 | 1.3365 | .3391 | 50.0] - | 3374 | -3383 | 1-3386 | 1.3404 
— | -3343 | -3365 | -3381 | .3410 | 48.6] F | .3377| - 2 -3408 
- | -3354 | -3373 | -3393 | 3426] 48.0} - | .3381 | -3395 | -3398 | -3413 
D’) | 3353/1) -3372) yi -3426 | 46.4] - | -3397 | -3402 | .3414 | -3423 
— | 3362 | .3387 | -3412 | .3445 | 44.7] - | -3407 | .3421 | -3426 | -3439 
- | -3366 | .3395 | -3417 | -3438] 43-4] - | 3417] - = +3452 
E 35930 tes = ~ | 42.3] - | -3431 | -3442 | -3457 | -3468 








-3362 | .3377 | -3388 | - 











* According to Christiansen. 
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INDEX OF REFRACTION. 


Indices of Refraction of Liquids relative to Air. 





Index of refraction for spectrum lines. 
Substance. Cc Authority. 





“ACETONE «| 2) 6, « 1.3694 Korten, 
Almond oil . .. -4847 Olds. 
JeNTNEMNE 1S ete agi tic -6041 Weegmann. 
Amiseedoil| 5. : 5047 Willigen. 

se CS ig bbe 5743 Baden Powell. 


Benzenet. .. . 1.5148 Gladstone. 
bs Sects) | 6 5095 ss 
Bitter almond oil . : “5023, |< Landolt. 

Bromnaphtalin . . 6819 | . Walter. 


Carbon disulphide t¢ 1.6688 | 1. Ketteler. 
se “cc 6523 “ 
6592 Gladstone. ’ 
e 63 2 Dufet. 
Cassia oil . a 63389 Baden Powell. 
Le en eae ae 2: 6314 s s 


Chinoling 7s, . <4 1.6361 | 1. Gladstone. 

Chloroform . . . 4555 Gladstone & Dale. 
a 4525 Lorenz. 

Cinnamon oil . . : -6505 Willigen. 


Chere ce mcrt oe 1.3606 Gladstone & Dale. 
ae ces ae 3573 3641 Kundt. 
Ethyl alcohol . . 33077) |. .- BIRO ne Korten. 
“ “ ne 3630 : 3098 Es “ 
“359 ° +3957 ri 
3025 |) 3683 Gladstone & Dale. 


Glycerine...) 3 «|| 20: ||) 1:47.00 1.4784 Landolt. 
Methyl alcohol . . -3308 -3362 : Baden Powell. 
Oliveloily ey 5 eo0 \ 4738 “4825 Olds. 

Rock oil... . 4345 4644 


Turpentine oil . .| 10.6] 1.4715 1.4817 Fraunhofer. 
is eee rt ee ZO. 7b y-ACO2 -4793 Willigen. 

TUGWENS 655 oy woMlly exe) -4Q1I +5070 Bruhl. 

WIKEEEIGY Zopesest «| 20 .3312 -3372 Means. 





* Weegmann gives tp — 1.59668 — .000518 7. Knops gives ¢yp— 1.61500— .00056 2. 

¢ Weegmann gives wp —1.51474—.000665%. Knops gives ¢p = 1.51399 — -000644 #. 

¢ Willner gives 4 ¢— 1.63407 — .00078 ¢ ; b#yp— 1.66908 — .00082 7; py, = 1.69215 — .o0085 2. 

§ Dufet gives “p= 1.33397 — 1077 (125 ¢+ 20.6 £2 — .000435 4 — oor #4) between 0° and 50°; and nearly the 
same variation with temperature was found by Ruhlmann, namely, 4p = 1.33373 — 10—7 (20.14 2? ++ .000494 #4), 
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A formula was given by Biot and Arago expressing the dependence of the index of refraction of a gas on pressure and 


temperature. 


mz is the index of refraction for temperature ¢, 79 for temperature zero, a the coefficient of expansion of the gas 
with temperature, and the pressure of the gas in millimetres of mercury. Taking the mean value, for air and 


TABLE 181. 
INDEX OF REFRACTION. 


Indices of Refraction of Gases and Vapors. 


More recent experiments confirm their conclusions. 


white light, of 729 —1 as 0.0002936 and a as 0.00367 the formula becomes 


%,—1 


—_ .0002936 


' Pe ___-0002895 P 
1-+.00367# 1.0136 X 108 1 + .00367 10” 


The formula is #,—1= 


P 


Mo—1 


1-++ at760 


where P is the pressure in dynes per square centimetre, and ¢ the temperature in degrees Centigrade. 


(a) The following table gives some of the values obtained for the different Fraunhofer lines for air. 


Spectrum 
line. 


Index of refraction according to — 


Ketteler. 


PRrad HOAw> 


Pp. 25-27): 


Substance. 


HACEtONe seer. «7s 


Ammonia 
“ec 





Argon. 
Benzene . 


Bromine... 

Carbon dioxide 

Carbon disul- i 
phide 


Carbon mon- 
oxide 
Chlorine . 


Chloroform . 
Cyanogen 
Ethyl alcohol 


Ethyl ether . 
Helium 





Hydrochloric 
ACIG Nas. vs 


1.0002929 


2935 
2938 
2947 
2958 


1.0002968 


2987 
3003 


Kind of 
light. 
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Lorenz. 


1.0002893 
2899 
2902 
2911 
2922 


1.0002931 
2949 
2963 


Indices of refraction 
and authority. 


I.001079-I.001 100 
1.000381-1.00038 5 


1.00037 3-1.000379 


1.000281 Rayleigh. 


1.001700-1.001823 


1.001132 Mascart. 
1.000449-1.0004 50 
1.000448—I.0004 54 
1.001500 Dulong. 
1.001 478-1.001 485 


1.000340 Dulong. 
1.000335 Mascart. 
1.000772 Dulong. 
1.000773 Mascart. 
1.001 430-1.001 464 


1.000834 Dulong. 

1.000784—1.00082 5 
1.00087 I-1.00088 5 
I.0OI §21—I.001 544 
1.000036 Ramsay. 


1.000449 Mascart. 
1.000447 ns 


Kayser & Runge. 


1.0002905 
2911 
2914 
2922 
2933 


1.0002943 
2962 
2978 
2980 
2987 


Substance. 


Hydrogen . 
Hydrogen sul- 
phide 
Methane. . . 


“ 


Methyl alcohol . 
Methyl ether 


Nitric oxide . 
“ “ 


Nitrogen . 
“ce 


Nitrous oxide 


Oxygen 


“ 


Pentane ‘ 
Sulphur dioxide 


Water. . 


GHM nHOV OoZwZ 


Kind of 


light. 


white 


white 
D 


white 
D 

white 
D 

white 


D 
D 
white 
D 
white 


Index of refraction 


according to 
Kayser & Runge. 


1.0002993 
3003 
3015 


1.0003023 


3031 
3043 


1.0003053 
3064 
3075 


(b) The following are compiled mostly from a table published by Briihl (Zeits. fiir Phys. Chem. vol. 7, 
The numbers are from the results of experiments by Biot and Arago, Dulong, Jamin, Ketteler, 
Lorenz, Mascart, Chappius, Rayleigh, and Riviére and Prytz. 
of one observer the name of that observer is given. 


When the number given rests on the authority 
The values are for 0° Centigrade and 760 mm. pressure. 


Indices of refraction 
and authority. 


1.0001 38—1.000143 
1.000132 Burton. 

1.000644 Dulong. 
1.000623 Mascart. 
1.000443 Dulong. 


1.000444 Mascart. 
1.0005§49-1.000623 
1.000891 Mascart. 
1.000303 Dulong. 
1.000297 Mascart. 


1.00029 5-I.000300 
1.000296-1.000298 
1.000503-I.000507 
1.000516 Mascart. 
1.00027 2-1.000280 


1.00027 I-1.000272 
1.001711 Mascart. 

1.000665 Dulong. 

1.000686 Ketteler. 
1.000261 Jamin. 


1.000249-1.000259 





ee where 


TABLES 182-184.—THE REFLECTION OF LIGHT. IQI 


According to Fresnel the amount of light reflected by the surface of a transparent medium 
=} (44+ 2) =1 {sme tan? (¢ — 7) 
re ~ 2tsin?(¢+7) © tan? (¢-+7) 
dence; Z is that polarized perpendicular to this ; ¢ and y are the angles of incidence and refraction. 


t A is the amount polarized in the plane of inci- 


TABLE 182. — Light reflected when i = 0° or Incident Light is Normal to Surface. 


(4 +<2).| 





2.78 
4.00 
5:33 
6.72 
8.16 
9.63 


Nuh O 
wm wn 


Pwr 





T.015 
1.063 
1.149 
1.282 
1.482 
1.778 
2.221 
2.904 
4.000 
5.857 
9-239 
16.000 
31.346 
73-979 
222.85 
1099.85 
17 330.64 16808.08 17009. 36 
ee) © 





dB.t M4+B).| 455" 


0.130 
+129 
+126 
oI2I 
II4 
105 
°094 
081 
.066 
1049 
+027 
.007 
—.013 
—.032 
—-+050 
—.060 
—.069 
—.067 
—.o61 
—-055 
—.046 
—.036 
—.022 
—.000 


mn 


On 


a 


RO ODYADAADBAD 
CON WwW CO 


POR R AR RD 
a 


Sau 
Nun 
OW 








Angle of total polarization = 57° 10/.3, A = 16.99. 


* This column gives the degree of polarization. ; + Columns 5 and 6 furnish a means of 
determining 4 and Z for other values of x, They represent the change in these quantities for a change of 2 of 0.0%. 


Taken from E. C, Pickering’s “‘ Applications of Fresnel’s Formula for the Reflection of Light.” 
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192 TABLE 185. 
REFLECTION OF METALS. 
Perpendicular Incidence and Reflection. 


The numbers give the per cents of the incident radiation reflected. 


Silver-backed Glass, 
Mercury-backed Glass. 
Mach’s Magnalium. 
69A4/+-31Me, 
Brandes-Schiinemann Alloy. 
Ross’ Speculum Metal, 
68.2Cu +3 31.857, 
Nickel, 
Electrolytically Deposited. 
Copper. 
Electrolytically Deposited. 
Steel, 
Untempered, 
Copper. 
Commercially Pure, 
Platinum. 
Electrolytically Deposited, 
Gold. 
Electrolytically Deposited. 
Brass. 
(Trowbridge), 
Silver. 
Chemically Deposited, 


32Cu-+34S5n-+ 29Ni+ 5 Fe. 


Www 
1 © SOW 
ooo” 











CO OONTINT NI 
ARB SOINO 











Based upon the work of Hagen and Rubens, Ann. der Phys. (1) 352, 1900; (8) 1, 1902; (11) 873, 1903. 
Taken partly from Landolt-Bornstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 

Further references: Nichols, Wied, Ann. 60, 401, 1897, 

' Nutting, Phys. Rev. 13, 193, 1901. 

De la Provastaye and P. Desains, Ann. Chim. Phys, (3) Paschen, Ann. der Phys. 4, 304, 1901. 


Conroy, Proc. Roy. Soc. 35, 26, 1883 


30, 276, 1850. Rayleigh, Proc, Roy. Soc. 41, 274, 1886.’ 
Langley, Phil. Mag. (5) 27, 10, 1889. Rubens, Wied. Ann. 37, 249, 1889. 
Mach and Schumann, Wien. Ber. 108, 135, 1899. Trowbridge, Wied. Ann. 65, 595, 1898. 
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TABLES 186-188. 193 
TRANSMISSIBILITY FOR RADIATION OF JENA GLASSES. 


TABLE 186. 
Coefficients, a, in the formula 7 = /oa‘, where / is the Intensity before, and % after, transmission 
through the thickness ¢, expressed in centimetres. Deduced from observations by Miiller, 
Vogel, and Rubens as quoted in Hovestadt’s Jena Glass (English translation). 


Coefficient of transmission, a. 
Type of Glass. 
A=]. . 434M | 436 | 455K | 477K 


O 340, Ord. light flint 

O 102, H’vy silicate flint 
O 93, Ord. ss S 
Oizo3;,  “ “ crown 
O 598, (Crown) 








S 204, Borate crown 
S179, Med. phosp. cr. 

O 1143, Dense, bor. sil. cr. 
O 1092, Crown 

OMnng1, 

O 451, Light flint 

O 469, Heavy “ 

O 500, “ “ 

S 163, “ “ 





TABLE 187. 


Note: With the following data, ¢ must be expressed in millimetres; i.e. the figures as given 
give the transmissions for thickness of 1 mm. 





Wave-length in p. 


No. and Type of Glass. Visible Spectrum. Ultra-violet Spectrum. 





644M |.578 &|.546 MK |.509 1H |.480 M |.436M |.405  |.384 M|.361 M |.340  |.332K|.309 M|.280p 


F 3815 Dark neutral 

F 4512 Red filter 

F 2745 Copper ruby 

F 4313 Dark yellow 

F 4351 Yellow 

F 4937 Bright yellow 

F 4930 Green filter 

F 3873 Blue filter 

F 3654 Cobalt glass, 
transparent for outer 
red : : OSuIEOv NT.) [TO 7 |1.0\ {1.0 

F 3653 Blue, ultraviolet : :05)/1.0" |1.0" |T:07 1T.0 1-0 

F 3728 Didymium, str’g 
bands : . i : : :96")|) 90, || -99) |/".89!'|/ 89) |. .77 











This and the following table are taken from Jenaer Glas fiir die Optik, Liste 751, 1909 
TABLE 188.— Transmissibility of Jena Ultra-violet Glasses. 








No. and Type of Glass, | Thickness, | 0.397 | 0.383 @ | 0.361 mM | 0.346 m@ | 0.325 m@ | 0.309m@ | 0,280 
UV 3199 Ultra-violet 
f “ 6“ 


: 0.99 : ; 0.57 
ce 1 ; 0.89 


UV 3248 : “ ; 1,00 0.91 
a - 0.98 ; 0.38 
«“ 5 0.79 
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194 TABLE 189. 
TRANSMISSIBILITY FOR RADIATION. 
Transmissibility of the Various Substances of Tables 166 to 175. 
Alum: Ordinary alum (crystal) absorbs the infra-red. 
Metallic reflection at 9.054 and 30 to 40u. 


Rock-salt : Rubens and Trowbridge (Wied. Ann. 65, 1898) give the following transparencies fo1 
atm. thick plate in %: 





99-5 | 99.5 | 99.3 | 97-6 | 93.1 | 84.6 | 66.1 BLOM) 22755 


Pfliiger (Phys. Zt. 5. 1904) gives the following for the ultra-violet, same thickness: 280up, 95.5% ; 
231, 86%; 210, 77%; 186, 70%. 
Metallic reflection at 0.110m, 0.156, 51.2, and 874. 

Sylvine: Transparency of a 1 cm. thick plate (Trowbridge, Wied. Ann. 60, 1897). 
































OFT Oe 5a 99-5. 97-5" |. 95-4 


Metallic reflection at 0.114p, 0.161, 61.1, 100. 


Fluorite: Very transparent for the ultra-violet nearly to 0.1. . 
Rubens and Trowbridge give the following for a 1 cm. plate (Wied. Ann. 60, 1897) : 








r 9 II 








% 84.4 | 54.3 | 16.4 1.0 


"Metallic reflection at 24M, 31.6, 40m. 


Iceland Spar: Merritt (Wied. Ann. 55, 1895) gives the following values of & in the formula’ 
i==ii,e-** (d'in:cm.): 
For the ordinary ray: 


2.30 | 2.44 


2.95 | 3.04 | 3.30 | 3.47 | 3-62 | 380 | 3.98 | 4.35 | 4.52 | 4.83 


2.49 | 2.87 | 3.00 | 3.28 | 3.38 | 3.59 | 376 | 390 | 4.02 | 4.41 | 4.672 


4-91 | §.04 | 5-34 | 550K 
2.13 | 4.41 12.8 





Quartz: Very transparent to the ultra-violet; Pfliiger gets the following transmission values for 
a plate 1 cm. thick: at 0.2224, 94.2%; 0.214, 92; 0.203, 83.6; 0.186, 67.2%. 
Merritt (Wied. Ann. 55, 1895) gives the following values for 4 (see formula under Iceland Spar) : 
For the ordinary ray: 






r 2172) \i2.08)| 2:05 


k 0.20 | 0.47 | 0.57 


3-17 | 3-38 | 3.67 


(0:20) Orr's) |" 1.26 


3:07 


0.31 


382 | 3.96 | 4.12 | 4.50n 














1.61 | 2.04 | 3.41 | 7.30 





3-26 | 3-43 | 3:52 | 3-59 | 3-64 | 3-74 | 3.91 





0.26 | 0.11 | O51 | 0.76 | 1.88 | 1.83 | 1.62 | 2.22 | 3.35 


For A>7 p, becomes opaque, metallic reflection at 8.5ou, 9.02, 20.75-24.4u, then trans- 
parent again. 

The above are taken from Kayser’s ‘‘ Handbuch der Spectroscopie,”’ vol. iii. 
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TaBLes 190-191. 195 
TRANSMISSIBILITY FOR RADIATION. 


TABLE 190.— Color Screens. 


The following light-filters are quoted from Landolt’s “ Das optische Drehungsvermégen, etc.” 1898. 
Although only the potassium salt does not keep well it is perhaps safer to use freshly prepared 
solutions, 





2 (Grammes of | Optical cen- 
Water solutions of substance | tre of band, Transmission. 


begins about 0.718y. 


Crystal-violet, sBO ; 
Potassium monochromate oO. ends sharp at 0.639. 


Yellow Nickel-sulphate, NiSO4.7aq. ; 0.5919 | 0.614-0.574m, 
§ Potassium monochromate 
Potassium permanganate 
Green Copper chloride, CuClg.2aq. 3 0.5330 | 0.§40-0.505u 
se 2 Potassium monochromate : 56 d 
Bright Double-green, SF 0.4885 | } 0-526-0-494 an 
blue Copper-sulphate, CuSO4.saq. | 0.494-0.455)4 


Dark j Crystal-violet, 5BO 0.4482 | 0.478-0.410" 


blue Copper sulphate, CuSOq.5aq. 








TABLE 191. — Color Screens. 


The following list is condensed from Wood’s Physical Optics, 2nd edition: 

Methy] violet, 4R: (Berlin Anilin Fabrik) very dilute, and nitroso-dimethyl-aniline transmits 0,365. 
Methy] violet + chinin-sulphate (separate solutions), the violet solution made strong enough to 
blot out 0.4359, transmits 0.4047 and 0.4048, also faintly 0.3984. 

Cobalt glass + aesculin solution transmits 0.4359u. 

Guinea green B extra (Berlin) + chinin sulphate transmits 0.491 6p. 

Neptune green (Bayer, Elberfeld) + chrysoidine. Dilute the latter enough to just transmit 0.5790 

__ and 0.5461; then add the Neptune green until the yellow lines disappear. 

‘Chrysoidine + eosine transmits 0.5790@. The former should be dilute and the eosine added until 

__ the green line disappears. 

Silver chemically deposited on a quartz plate is practically opaque except to the ultra-violet region 
0.3160-0.3260 where 90% of the energy passes through. The film should be of such thickness 
that a window backed by a brilliantly lighted sky is barely visible. 

In the following those marked with a * are transparent to a more or less degree to the ultra-violet: 

* Cobalt chloride: solution in water, — absorbs 0.50-.534; addition of CaClz widens the band to 
0.47-.50. It is exceedingly transparent to the ultra-violet down to 0.20. If dissolved in methyl 
alcohol + water, absorbs 0.50-.53 and everything below 0.35. In methyl alcohol alone 0.485- 
0.555 and below o.4ou. 

Copper chloride: in ethyl alcohol absorbs above 0.585 and below 0.535 ; in alcohol + 50% water, 
above 0.595 and below 0.37. 

Neodymium salts are useful combined with other media, sharpening the edges of the absorption 
bands. In solution with bichromate of potash, transmits 0.535-.565 and above o.60u, the bands 
very sharp (a useful screen for photographing with a visually corrected objective). 

Praesodymium salts: three strong bands at 0.482, .468, .444. In strong solutions they fuse into a 
sharp band at 0.435-.485u. Absorption below 0.34. 

Picric acid absorbs 0.36-.42u, depending on the concentration. 

Potassium chromate absorbs 0.40-.35, 0.30-.24, transmits 0.23. 

* Potassium permanganate: absorbs 0.555-.50, transmits all the ultra-violet. 

Chromium chloride: absorbs above 0.57, between 0.50 and .39, and below 0.334. These limits 
vary with the concentration. 

Aesculin: absorbs below 0.363, very useful for removing the ultra-violet. 

* Nitroso-dimethyl-aniline: very dilute aqueous solution absorbs 0.49-.37 and transmits all the 

_ ultra-violet. 

Very dense cobalt glass + dense ruby glass or a strong potassium bichromate solution cuts off 
everything below 0.70 and transmits freely the red. 

Iodine: saturated solution in CS is opaque to the visible and transparent to the infra-red. 
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196 TABLE 192. 
TRANSMISSIBILITY FOR RADIATION. 


Color Screens. Jena Glasses. 


Kind of Glass. N Color. Region Transmitted. 


Copper-ruby . . Deepred ... .|Onlyredtoo@p. ..... . 
Goldauby...o-4/| agqa| Rep eemiee ter alii ted Yellow, in inailareceitee 
t : Red, yellow, green to Ey; in 
Uranium . , Bright yellow . thin layer also blue ; ; 
Ke } Bright yellow, fluo- 
i TeSCes. 


Nickell. ; Bright yellow-brown 1 


Red, yellow, green (weakened), t 
blue (very weakened) 
Chromium : Yellow-green . . .|Yellowish-green . siete 
Gots easels Greenish-yellow . .|Red, green; from o.65-.5on . . . 
Green copper. . Green. . . . . .|Green, yellow, some red and blue . 
C@hromiumyaros. 21) Yellow-green . . .| Yellowish-green, some red . 
Copper chromium Grass-oreen’ ©. 4.; .-/( Greeny «24 pmeplccence pie annem 
Green-filter . . Dark green. - . .|Green (in thin sheets some blue) . 
2 eam erncr . Saeetette! he ts GTECM sc eens tet me eat mom 
Copper py its < Blue, as‘€uS@, . .| Green, blue; ‘violet 9.) 2) 29%. 
Blue-violet . . Blue}asicobalt glass | Blue; ‘violet; i: 5029 e yemueuee 
Mae ie. Mee Ze } Blue, violet, blue-green eat 
ened), xo red 
Cobalt . Se Blue ... . . .|Blue, violet, extreme red. . . 
Nickel . oe eele4'5 Dark violet. . . .| Violet (G-H), extreme red 
Violet : s “ .). . .| Violet (G-H), some weakened . 
Gray ei eee bese: no eo 
emerecord nizable color 


All parts of the spectrum weakened 











See “ Uber Farbgliser fiir wissenschaftliche und technische Zwecke,” by Zsigmondy, Z. fiir In: 
strumentenkunde, 21, 1901 (from which the above table is taken), and ‘‘ Uber Jenenser Licht! 
filter,” by Grebe, same volume. 

(The following notes are quoted from Everett’s translation of the above in the English edition o; 
Hovestadt’s “ Jena Glass.”’) 

Division of the spectrum into complementary colors: 

1st by 2728 (deep red) and 2742 (blue, like copper sulphate). 
2nd by 454! (bright yellow) and 447™ (blue, like cobalt glass). 
3rd by 433 (greenish-yellow) and 424" (blue). 
Thicknesses necessary in above: 2728, 1.6-1.7 mm.; 2742, 5; 454™, 16; 447™, 1.5-2.0; 433™ 
2.5-3.53 424, 3 mm. 
Three-fold division into red, green and blue (with violet) : 
2728, 1.7mm.; 4147, 1omm.; 447", 1.5 mm., or by 
2728, 1.7 mm.; 4304, 2.6mm.; 447, 1.8 mm. 

Grebe found the three following glasses specially suited for the additive methods of three-colo: 

projection: 
2745, red; 438%, green; 447™, blue violet ; 
corresponding closely to Young’s three elementary color sensations. 

Most of the Jena glasses can be supplied to order, but the absorption bands vary somewhat i 
different meltings. 

See also “Atlas of Absorption Spectra,” Uhler and Wood, Carnegie Institution Publications 

‘1907. 
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TaBLes 193, 194. ROTATION OF PLANE OF POLARIZED LIGHT. 197 
TABLE 193.—Tartaric Acid; Camphor; Santonin; Santonic Acid; Cane Sugar. 


A few examples are here given showing the effect of wave-length on the rotation of the plane of polarization. The 
rotations are for a thickness of one decimetre of the solution. ‘The examples are quoted from Landolt & Bérn- 
stein’s ‘‘ Phys. Chem. Tab.’’ The following symbols are used : — 


~=number grammes of the active substance in 100 grammes of the solution. 
oo ee “ce solvent ae “ce ac ae 


“ “ “ 


7 active < “* cubic centimetre 
Right-handed rotation is marked +-, left-handed —. 





Wave-length | Tartaric acid,* CuH,Og, Camphor,* C,)H,,O, Santonin,t C,;H,.0s3, 
Line of | according to dissolved in water. disselved in alcohol. dissolved in chloroform, 
spectrum. | Angstrém in g=50 togs, 79=75 to 96.5, 
Cc. temp. = 22.9° C. temp. = 20° C. 


—140°.1 + 0.2085 ¢ 
+ 2°.748 + 0.094469 | 38°.549—0.0852¢ | —149.3 +0.1555¢ 
+ 1.950 + 0.13030 7 51.945 — 0.0904 g — 202.7 + 0.3086 ¢ 
+ 0.153 + 0.175149 74.331 — 0.1343 7 — 285.6 + 0.5820 9 
= = = = — 302.38 + 0.6557 7 

— 0.832 + 0.19147 9 79.348 — 0.1451 9 - - 
— 3.598 + 0.23977 y 99.001 — 0.1912 g — 365.55 + 0.8284 9 
— 9-057 + 0.314379 | 149.696—0.23469 | -— 534.95-+ 1.52409 


ome SmpawW 


Santonin,t C,;H 303, 


Santonic acid,t Cane susard 
’ 


Santonin,t C,;H4,Os, » 
dissolved in alcohol. 


: : ; ; 15449904, 
dissolved in | dissolved in } gjssolyed in 12H O41, 


alcohol. chloroform | chloroform, | “solved in 

¢ = 4.046. | c= 3.1-30.5. c= 27.192. TG 

temp. = temp.= | temp. = 20° C. p=10 to 30. 
20°'C. 


ROMmMOTHNAW 


* Arndtsen, ‘f Ann. Chim. Phys.” (3) 54, 1858. 
t Narini, ‘““R. Acc. dei Lincei,” (3) 13, 1882. 
+ Stefan, ‘‘ Sitzb. d. Wien. Akad.” 52, 186s. 








TABLE 194.— Sodium Chlorate; Quartz. 


Sodium chlorate (Guye, C. R. 108, 1889). Quartz (Soret & Sarasin, Arch. de Gen. 1882, or C. R. 95, 1882).* 


Temp. | Rotation . Wave- Rotation Spec- Wave- Rotation 
Cc. 


trum 
per mm. : length. per mm. na length. per mm. 


15°.0 12°.668 | Cdg | 36.090 
17-4 14.304 | N 35.818 
20.6 15.746 | Cdio| 34.655 
18.3 O 34-400 
16.0 : 17.318 
11.9 21.684 | Cdir| 34.015 
10.1 215727) [pk 33-600 
14.5 Q 32.858 
13-3 27.543 | Cdie2 | 32.470 
14.0 . 32-773 
10.7 42.604 | R 31.798 
12.9 Cdy7z 27.467 
12-1 47-481 | Cdig | 25.713 
11.9 51.193 23-125 
Il 52-155 
12.8 22.645 
12.2 §5-625 | Cdos |} 21.935 
11.6 58.894 21.431 





* The paper is quoted from a paper by Ketteler in “ Wied. Ann.” vol. 21, p. 444. The wave-lengths are for 
the Fraunhofer lines, Angstrém’s values for the ultra violet sun, and Cornu’s values for the cadmium lines. 
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198 TABLE 195. 
NEWTON’S RINGS. 
Newton's Table of Colors. 


The following table gives the thickness in millionths of an inch, according to Newton, of a plate of air, water, and 
glass corresponding to the different colors in successive rings commonly called colors of the first, second, thi 
etc., orders. 


Thickness in Thickness in 
millionths of an millionths of an 


inch for — : Color inch for— 
Color for re- Color for 5 eee Color for re- | for trans- ree 


flected light. ae a a flected light. | mitted | 
Ss : e light. 


. | Very black _ oO. ; .2 Yellow. ./| Bluish 
Black . .|White. .] 1. . 9 green 
Beginning Red =o] =— 

of black . —_ 2. A ‘ Bluish red — 
Blue . .| Yellowish 
red . 
White . .| Black. 
Yellow. .| Violet 
Orange . — 
Red oo. .opblue! <% 


Bluish 
green . —_ 
Green . .| Red . 
Yellowish 
green . _ 
Red. . .| Bluish 
green 


Craeieratie hea 
An Oe UM 


Violet . .| White . 
Indigo. . _ 
Blue . .| Yellow 
Green . .| Red . 
Yellow. .| Violet 
Orange . _— 
Bright red | Blue 
Scarlet. . — 


Greenish 
blue . 
Red. 


Greenish 
blue . 
Red. 


Drm Op fx 
NI HWP OR 


tet 


Purple. .| Green A 
Indigo. . = 1} 17.6 | 14.2 Greenish 
Blue) . ~| Yellow <j} 23: aS : blue . 
Green. -) Red |.) 1] 25; 6 | 16.2 Reddish 
white 














The above table has been several times revised both as to the colors and the numerical 
values. Professors Reinold and Rucker, in their investigations on the measurement of the 
thickness of soap films, found it necessary to make new determinations. They give a shorter 
series of colors, as they found difficulty in distinguishing slight differences of shade, but 
divide each color into ten parts and tabulate the variation of thickness in terms of the tenth 
of a color band. The position in the band at which the thickness is given and the order of 
color are indicated by numerical subscripts. For example: Rj 5 indicates the red of the first 
order and the fifth tenth from the edge furthest from the red edge of the spectrum. The 
thicknesses are in millionths of a centimetre. 


Posi- | Thick- 5 Posi- | Thick- 


Posi- | Thick- 
Color. tion. ness. tion. | ness. 


tion. | ness. 


5 
~~ Color. 
-_ 
© 


Red* .} Rs5 76.5 ; : 141.0 
Bluish 147. 
red*.| BRs5| 81.5 : 154. 
162.7 
Green .| Go 84.1 
SH et Gare i So3 : : 170.5 
Orange * | : Yellow -1G 178.7 
Red. .| Re 2 green*|YG45| 96.4 186.9 
Red* .| Rag | 105.2 =n 193.6 
Purple . . 
Blue. . ‘ V.| Green .| Gso | 111.9 5 200.4 
Blue * ./| B : Green*.| Gs 5 | 1188 R .|R 211.5 
Green .| Gg5 t Red. .| Rso | 126.0 
Yellow*| Ys 5 : | Red*® .| Rss | 133-5 








* The colors marked are the same as the corresponding colors in Newton’s table. 
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TABLE 196. 199 
CONDUCTIVITY FOR HEAT. 


The coefficient 4 is the quantity of heat in small calories which is transmitted per second through 
a plate one centimetre thick per square centimetre of its surface when the difference of tempera- 
ture between the two faces of the plate is one degree Centigrade. The coefficient 4 is found to 
vary with the absolute temperature of the plate, and is expressed approximately by the equation 
k:=. (1+ at). In the table 4, is the value of & for 0° C., ¢ the temperature Centigrade, and @ 
a constant. 


Substance. Substance, 


Authority. 
| Authority. 





° Carborundum . .| — |.0o0<0! 
0005356 lAtey. Pet, sha elie o0ge 
oO : olidryes, | 2: fl ve -00033 
liege coteae SERMAWEE! tenure! ob» .0O16 
° : Diatomic earth . . 00013 
aoe ags Hiré=brick, .) s)- 4 .. 00028) 
j from .00510) 

7 to -00550) 
° : GIMP Eva. cf) tes) 28 .00029| 
001492 eocta 


-0004 5} 


Aluminum . 
Antimony . 


Bismuth . 





Brass (yellow) . S 


.002445 Granite . 
se) i(red)) 
Magnesia 


oO 


Cadmium —.000705 


Marbles, lime- 
18 -5402 - stone, cal- 
= cite, com- 
2 : .00005I Pee oe 
Micaceous flagstone : 
along cleavage. . 00632) 
across Cleavage . 00441 
id .OOOT 4 
° : Parafine. os. « .0002 
© Gwrought)* 5 | t60 |). a oie 
oO Pasteboard’s! 5. ¢ .0004 
TOO" bs —.000861 Plaster of Paris . . | - pee 
° ss) ) sé powder .0026 
50 E ie Quartz? «oe snl s .00036 
Magnesium . . |0-100 Sand (white dry). . .00093 
Manganin Sandstoneand 
Aa ads 18 hard ent} 
Reinet. os 16 100 (dry) . 
INaickeli 3). 18 Sawdust . ay 
Palladium . . 18 Serpentine (Corn- 
: 18 wall red) . : 
Platinum . ee Slate: 
Steel (hard). . - along cleav- } from 00550 
Sa(SOLt)) 9. - age . to 00650 
Divert}. ° across PE eis, .00315 
Tin ° AQCu reas to .00360 
; e be Snow, compact layers .00051 
Strawboard .. . 00033 
Vulcanite Se eth as .00087 
Vulcanized from 00034 
rubber (soft) | to .000 54 
Wax: (bees) =. v1. .00009) 
Wood, fir: 
parallel to axis. . .00030 
perpendicular to 


AXIS 5 ons) = |.00009) 


Constantin 
60Cu+4oNi . 


Copper 


.00470 
.00560) 





° 


German silver . .002670 


oO 


irony f. « —.000228 


. . . . . . . 
Ne ee ee en eae eee ee tee oes 





Lead 


Mercury 


| 
4 


— 





from 00545) 
to 005605 


-OOO12 


.00441 


= fBirnnNNNN WN NW 





Wood's alloy . ~ 
BANC eg Bc. 18 


np 
“ao CO CONDNO ON A OO 











Lorenz. 4 H. F. Weber. 6a, 621). 8 G. Forbes. 10 Stefan. 
J+ Dt. 5 Kohlrausch. 7 Hijeltstrom, g R. Weber. 11 Lees-Chorlton, 
J. Forbes. 12 Hutton-Blard. 





__ * A repetition of Forbes’s experiments by Mitchell, under the direction of Tait, shows the conductivity to increase 
with rise of temperature. (Trans. R. S. E. vol. 33, 1887. Me i ; 
+ Jaeger and Diesselhorst. + Herschel, Lebour, and Dunn (British Association Committee). 
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TABLE 197. — 


Substance. 


Asbestos paper 
Blotting paper. . 
Carbon : 
Portland cement . 
Cork: 2. 2p 
Cotton wool 
Cotton pressed 
Chalk. : 
Ebonite . 

Helt: Meare 
Flannel (dry) 


Glass } from 


to 
ETOnnNsne 
Haircloth 


Ice 


Leather, cow-hide 

Ks chamois . 
Linen . ; 
Silky 2. 

Caen stone (build- | 
ing limestone) 
Calc’s sandstone t 

(freestone) 





Substance. 


Acetic acid . 
Alcohols: amyl 
ethyl 
methyl 
Benzole .” - 
Carbon disulphide 
Chloroform . 
thers. 2s- (he 
Glycerine 
Oils: olive . 
castor 
petroleum . 
turpentine . 
Vaseline . : 


1 H. F. Weber. 
2 Graetz. 





TABLES 197-200. 


CONDUCTIVITY FOR HEAT. 


Various Substances. 





ft 100 el ennPOror aetoron iron | 


4 Neumann. 


5 Lees-Chorlton. 





YN MNUnp wee OD 


ty 


3 Wachsmuth. 


4 Lees. 


Authority, 


BN NWWN & eee eR Oe 





‘TABLE 198.— Water and Salt Solutions. 


Substance. 


Water 
“ 


Solutions in 
water. 


meee 
KC] 

NaCl . 
HeSO4 


1 Bottomley. 
2 H. F. Weber. 
3 Wachsmuth. 


Substance. 


Air . 
Argon 


-oo118 
-OO116 
.00267 
-00126 
.00128 
.00130 
.0o118 
OOIIS 


1.160 | 4.4 
1.026 | 13 
3337 | 10-18 
1.054 | 20.5 
1.100 | 20.5 
1.180 | 21 
1.134 | 4-5 
Te13Oh| G45 


NNUAL N 


4 Graetz. 
5 Chree: 
6 Winkelmann. 





TABLE 200. — Gases. 


Ammonia . : 
Carbon monoxide 
“dioxide . 


Ethylene 
Helium . 


Hydrogen . 


Methane 


Nitrogen 
Nitrous oxide 
Oxygen . 


I Winkelmann. 
2 Schwarze. 





* Herschel, Lebour, and Dunn (British Association Committee). 
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TABLE 201. 


201 


HEAT OF COMBUSTION. 


Heat of combustion of some common organic compounds. 
Products of combustion, CO, or SO, and water, which is assumed to be in a state of vapor. 


Substance. 


Acetylene . 
Alcohols : Amyl 
Ethyl 
Methyl 
Benzene 
Coals: Bituminous 
Anthracite 
Lignite . 
Coke 
Carbon disulphide 
Dynamite, 75% . 
Gas: Coal gas . 
Illuminating 
Methane . 
Naphthalene 
Gunpowder 
Oils: Lard 
Olive 
Petroleum, Am. crude 


sc 6c 


“ Russian . 


Woods: Beech with 12.9% H2O 


Birchy «6 
Oak * 


Binew 
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refined . 


Er-Ogm 
13.3 6c 


T2170 


Small calories 
per gramme 
of substance. 


11923 
8958 
7183 
53°7 
9977 

7400-8500 
7800 
6900 
7000 
3244 
1290 

5800-11000 

5200-5500 
13063 
9618-9793 
720-7 50 
9200-9400 
9328-9442 
11094 
11045 
10800 
4168 


Authority. 


Thomsen. 


Favre and Silbermann. 


Stohmann, Kleber, and Langbein. 


Various. 


Average of various. 


Berthelot. 

Roux and Sarran. 
Mahler. 

Various. 

Favre and Silbermann. 


Various. 


“ 


“ 


Stohmann. 


Mahler. 


“ 


“ 


Gottlieb. 





202 TABLE 202. 


HEAT VALUES AND ANALYSES OF VARIOUS TYPES OF FUEL. 
(a) Coals. 


Moisture 
| Hydrogen. 
| Nitrogen 
Calories 
per gramme. 
per pound. 


Low grade . 


Lignite | High grade. 


Sub-bitu- j Low grade 


minous ( High grade . 
Low grade. 
High grade 
Semi-bitu- § Low grade . 
minous } High grade. 
Semi-anthracite. 


; Low grade 
Anthracite } High grade 


Bituminous ; 








QO N Gh BP iGutaGn OvOns 
ON ANN WW 
Cw OOM Oo 


























(b) Peats (air dried). 





Vol. : Calories |B. T.U.’s 
Hydro- aus Ash. Sut Eyore, Carbon. 
Carbon | Carbon. phur.| gen. 





Franklin Co., N. Y. | 67.10 | 28. 3-91 | -15 | 5.93 | 57-17 
Sawyer Co., Wis. 56.54 | 27. 15-54 | -29 | 4.71 








(c) Liquid Fuels. 





British Thermal Units 


Specific Gravity 
Fuel. ( per pound. 


at 15° Calories per gramme, 





Petroleumvether =) .0% .. .684-.694 12210-12220 21978-21996 | 
Gasoune mica. Rome mre, .710-.730 II I00—11400 19980-20520 
INR. Ge Ge oe, els -790-.800 I 1000-11200 19800-20160 
Fuel oils, heavy petroleum or 
refinery residue. oe ois 
Alcohol, fuel or denatured 
with 7-9 per cent water and 
denaturing material . . . .8196-.8202 6440-6470 11592-11646 


.960-.970 10200-10500 18360-18900 





Table compiled by U. S. Geological Survey. 
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TABLE 203. 203 


CHEMICAL AND PHYSICAL PROPERTIES OF FIVE DIFFERENT CLASSES 
OF EXPLOSIVES. 





distance of 


Explosive. 


in. transmitted explo- 
aseous, solid, and liq- 


pendulum. 
of explosive. 
§ 


Specific gravity. 
uid, respectively. 


Rate of detonation. 
Cartridges 1} in. diam. 


sion ata 
coal dust mixture with 


after elimination of surface in- 


by 1 kilogramme of the explosive. 
fluence. 


Number of large calories developed 
Pressure developed in own volume 
Unit disruptive charge by ballistic 
Duration of flame from 100 grammes 
Length of flame from 100 grammes. 


grammes}; 
Ignition occurred in 4% fire damp & 


Products of combustion from 200 


Cartridge 14 





Metres per 
second. 
Millisec- 
onds 
Grammes. 
Grammes 





rs} 
u Grammes. 


(A) Forty-per-cent nitro- 
glycerin dynamite 


> 
SD 
oe) 
w 
oo 
un 
Oo 
bt 
wn 





(B) FFF black blasting 
powder 








(C) Permissible explo- 
sive; nitroglycerin 
class 


(D) Permissible  explo- 
sive; ammonium 
nitrate class 


(E) Permissible explo- 
sive; hydrated class 























Chemical Analyses. 


(A) Moisture . . . ae TOOL (D) Moisture 
Natroplyceriny. j 5.3; Se) 2°. '.., 30/68 Ammonium nitrate 
Sodiuminitrate.; 3, . .:3 . « 42.46 Sulphur 
NNGOG UID) fc.fap + + ce, EQ.58 Starch . 

Calcium carbonate. 2s. 2 3. 3.37 Wood pulp : 

Poisonous matter: . 














(B) Moisture cP cth het komm se cA he 0.80 Manganese peroxide . 

OGIMMyMItratey s Vs) fede s , suf ley 70857 Sandae wil se. 

Charcoal yw asl soi cyas «lel eAle7d 

SUM, Weve) cs) oly . . 10.89 Moisture; 4), <) ¢<)s1s 

; Nitroglycerin 

(C)eMoistuneteyacaity bol eas oy oe 7-80 Ammonium nitrate 

Nitroglycerin, . . . . « « » 24.02 Sand. . 

Sodium nitrate . 36.25 Coal . 

Wood pulp and crude fibre from Clay . : 2 

grains. . » 9.20 Ammonium sulphate F 

Stanchis mance. Ree eee ILC Zinc sulphate (7HO) . 

Calcium carbonate . Steen O07, Potassium sulphate 

Magnesium “5 2 2 . ste) 10:30 
* One pound of slay tamping used. + Two pounds of clay tamping used. ¢ Rate of burning, 
§ Cartridges 13 in. diam. || For 300 grammes. 
Compiled from U. S. Geological Survey Results, — ‘‘ Investigation of Explosives for use in Coal Mines, 1909.” 
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204 TABLE 204. 
HEAT OF 


Heat of combination of elements and compounds expressed in units, such that when unit mass of the substance is 
units, which will be raised in temperature 


Combined Combined 


with chlorine pet with sulphur 
forms — i forms — 


Combined 
Substance. with oxygen 
forms — 


Heat 
units. 


Author- 
ity. 


CaS 


> 
oat 
in 
tN 
Ww 
9 
Oo 


Calcium . : : : 3284] CaCle 
Carbon — Diamond . : 7859 ~ 

cs « : 0 2141 - 

“« —Graphite . ; 7796 - 
Chlorine . : ; . — 254 - 
Copper . : ; : 321 CuCl 

ss ; 2 ; : 585} CuCl, 

- : ° . : 593 - 
Hydrogen* . 2 . 34154 HCl 22000 HeS 

ee . : A : 34800 - - - 

ss c . ‘: : 34.417 - _ - 
Tron . : ; ; FeO 1353| FeCle 1464] FeSH2O 

a - FeCls 1714 - 


ee OSGi tees 
m to 
(eases 


oO 


CuS 


~ 
Mm 
oo 


NS 
nN 
wm 
Oo 


a 
to 


Iodine . ; f fs T,O5 177 - - 
Lead ; $ A - PbO 243 PbCle 400 PbS 
Magnesium. ; : MgO 6077} MgCle 6291 MgsS 
Manganese * é .| MnOH,O 1721] MnCl. 2042 | MnSH2Oe 
Mercury . ; -| Hg20 105 HgCl 206 - 
os . Cn sora ie HgO 153| HgCle 310 HgsS 
Nitrogen* : eS 3 N,.O — 654 - 
s : 5 ° : NO —I541 
¥f ° ‘ . iS NOzg — 143 
Phosphorus (red). 7 P205 5272 
= (yellow) 5747 
6 . “ 5964 
Potassium : ; ° K,0 1745 KCl 
Silver : d c . AgeO 27, AgCl 
Sodium . A : -| NagO 3293 NaCl 
Sulphur . 4 . 7 SO, 2241 - 
A i : : ss 2165 - 
Tin . , . ; SnO 573 SnCle 
ec - SnCly 





Zinc . ; : ; ZnO 1185 


“ 


BPN P YH ON COHN RH HH HR HR RS Re et RW OQUW PR BH RW PD 


1314] ZnCle 


Combined Combined Combined 
Substance. wis +O, : with N+ O35 A with C+ Os; 
to form — 3 . 


Calcium . las Og Ca(NOs)o 
Copper . c =| (CusO;Z Cu(NOs)o 
Hydrogen 0 . -| HeSO4 HNOs3 
Tron . ° ° . . FeSO, Fe(NOs3)o 
Lead : ; : + SebSO4 Pb(NOs)e 
Magnesium . . -| MgSO, - 
Mercury . . : - = 
Potassium ; é -| KeSO4 KNOs3 
Silver . * . -| AgeSOg AgNOgs 
Sodium , 5 . -| NaeSOg NaNOg3 
Zinc « : ‘i o) Z2nsOz - 


SS eee St Ot 


AUTHORITIES. 


1 Thomsen. 3 Favre and Silbermann. 5 Hess. 7 Andrews. 
2 Berthelot. 4 Joule. 6 Average of seven different. 8 Woods. 





* Combustion at constant pressure. 
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TABLE 204 (continued). 
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caused to combine with oxygen or the negative radical, the numbers indicate the amount of water, in the same 


from 0° to 1° C. by the addition of that heat. 


Substance, 


Calcium 
Carbon — Diamond. 


“ “ 

‘« —Graphite . 
Chlorine : 2 
Copper. . 


“ 
° 


Hydrogen : 


“ 


Iron . 

‘cc 5 
Todine 
Lead . 
Magnesium 
Manganese 
Mercury 

“e 


Nitrogen . 
“ 
“ec 


Phosphorus (red) ; 
es (yellow) . 


Potassium . 
Silver 
Sodium 
Sulphur 

“ 


STeirns 
“ 


Zinc . 


“ 


Substance. 


Calcium 
Copper 
Hydrogen . 
Iron . . 
Lead . 
Magnesium 
Mercury 
Potassium. 
Silver 
Sodium 
Zinc . 


CuSO4 
H.SO4 
FeSO, 


MgSO, 


KeSO,4 
AgoSO4 


NagSO4 
ZnSO4 


1 Thomsen. 


2 Berthelot. 4 Joule. 


* Thomsen, 
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3 Favre and Silbermann. 


In dilute solutions. 


CaCl,H20 


aan Risto 


12 


tN 


o* | FeClo + H2O 
FeCls 


‘8 

Tat 
° 
+ 


Welccten aise ae tee 2 Sucre Le Re 
n 


KCl 
NaCl 

691 
1344 
1735 


SnCle 
SnCly 


ZnCle 


In dilute solutions. 


Heat 


units. 


Heat 


Forms — units. 


3150 
105300 
4210 
13420 


Ca(NOs)o 
Cu(NO3)2 
HNO 


5175 
1310 
24550 
2134 
475 
8595 
335 
2860 
216 
4620 
2035 


Fe(NOs)3 
Pb(NOs)2 
Mg(NOs)2 
Hg(NOs)2 
KNO3 
AgNOgs3 
NaNO3 
Zn(NOs)e 


4324 
753 
7160 


3820 


AUTHORITIES. 


5 Hess. 
6 Average of seven different. 


¢ Total heat from elements, 


4690 | CaS + H20 | 2457 


Author- 


me eNIN NH OO CORN R&R eR Ree em ROO OW Be RW eS 


Author- 
ity. 


| 


7 Andrews. 
8 Woods. 


= Ss SS SOR Se OR 
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TABLE 205. 
LATENT HEAT OF VAPORIZATION. 


The temperature of vaporization in degrees Centigrade is indicated by 7; the latent heat in large calories per kilo- 
gramme or in small calories or therms per gramme by /7; the total heat from 0° C, in the same units by 4’. The 
pressure is that due to the vapor at the temperature 7. 





| Substance. 


Acetic acid . 

Air 

Alcohol: Amyl 
Eby 


Benzene . : 
Bromine A ; : 


Carbon dioxide, solid . 
s s liquid 
“ : 

a“ 


« 
“ 


disulphide 


“ 
“cc 


Chloroform . 


Ether . 


Iodine . 
Mercury 
Nitrogen 
Oxygen 
Sulphur dioxide 
pee 
Turpentine . 


Water . : 
“ 
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Formula. 


C2H4O2 


C5H 20 
CegHe¢O 


CgHe 
Br 61 
COzg - 


“ —25 
Oo 
12.35 
22.04 
29.85 
30.82 


46.1 
Oo 


100 
“ 140 


CHCl 60.9 
C4Hy0O 34.5 
. 34-9 

oO 

“c 50 

ss 120 

I = 

Hg 357 
N —195.6 


30 


Cyol Tio I 59-3 


100 
Ioo 











Authority. 


Ogier. 
Fenner-Richtmyer. 
Schall. 


Wirtz. 
Regnault. 


“ 


Wirtz. 
Ramsay and Young. 
“cc “ec 6c“ 


Regnault. 


“ 
“ 


Wirtz. 
Andrews. 
Favre. 


Cailletet and Mathias. 
“ “ 


“ 


Mathias. 
“e 


“ 
“ 


Wirtz. 
Regnault. 
“ 


“ 


Wirtz. 
“ 


Andrews. 
Regnault. 


Favre and Silbermann. 

Mean. 

Alt. 

Cailletet and Mathias. 
cee 

Brix. 


Andrews. 
Regnault. 
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LATENT HEAT OF VAPORIZATION.* 





Substance, formula, and 7=total heat from fluid at o° to vapor at 2° ; 
7 = latent heat at 2°. Authority. 


temperature. 
Acetone, /= 140.5 + 0.36644 ¢— 0.000516 72 Regnault. 
C3H,O, Z= 139.9 + 0.233567 + 0.00055358 22 Winkelmann. 
— 3° to 147°. r = 139.9 — 0.27287 ¢ + 0.0001 571 2 “ 


Regnault. 


Benzene, 
Z= 109.0 + 0.24429 ¢— 0.0001315 2 


Carbon dioxide, 
CO, r= 118.485 (31 — ¢) — 0.4707 (31 — 2) Cailletet and 
— 25° to 31° Mathias. 
Regnault. 
Winkelmann. 


“ 


7= 90.0 + 0.14601 ¢ — 0.000412 7 
Z= 89.5 + 0.16993 ¢— 0.0010161 #2 + 0.000003424 7 


Carbon disulphide, 
2) 

— 6° to 143°. r = 89.5 — 0.06530 ¢ — 0.0010976 £2 + 0.000003424 #8 

Regnault. 

Winkelmann. 


6 


Carbon tetrachloride, | 7== 52.0 + 0.14625 ¢— 0.000172 # 
7= 51.9 + 0.17867 tf — 0.0009599 2 + 0.000003733 #8 
7 = 51-9 — 0.01931 ¢ — 0.0010505 £2 + 0.0000037 33 2 


Chloroform, 7= 67.0 + 0.13757 Regnault. 
CHCls, 7= 67.0 + 0.14716 ¢ — 0.0000937 #2 Winkelmann. 
— 5° to 159°. r= 67.0 — 0.08519 ¢— 0.0001 444 7? | as 
Nitrous oxide, 
v= 131.75 (36.4 — 2) — 0.928 (36.4 — 2)? Cailletet and 
Mathias. 


N20, 
— 20° to 36°. 
Mathias. 


Sulphur dioxide, 
r= 91.87 — 0.3842 ¢ — 0.000340 7? 





* Quoted from Landolt and Boernstein’s ‘‘ Phys. Chem. Tab.” p. 350. 
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208 TABLE 206. 
LATENT HEAT OF FUSION. 


This table contains the latent heat of fusion of a number of solid substances in large calories per 
kilogramme or small calories or therms per gramme. It has been compiled principally from 
Landolt and Bornstein’s tables. C indicates the composition, 7'the temperature Centigrade, 


and / the latent heat. 





Substance. di Authority. 





Alloys: 30.5Pb+69.5Sn . 183 
36.9Pb+ 63.1Sn . 5 5 179 
63. Sb sean ; : 5 177.5 ss 
77.8Pb+ 22.2Sn cf 25 176.5 as 
Britannia metal, 9Sn + 1Pb - 236 Ledebur. 
Rose’s alloy, 
24Pb-+ 27.3Sn + 48.7Bi 98.8 Mazzotto. 
, 25.8Pb+ 14.7Sn <2 
Wo0o0d’s alloy } a 52.4Bi + 7Cd 7 ESS : 
Aluminum . ; R ‘ : 658. Glaser. 
Ammonia , ¢ : . . —75: Massol. 
Benzole . ‘ ; : 5-4 t Mean. 
Bromine. : . . . —7:3 Regnault. 
Bismuth . ‘ i 268 2. Person. 
Cadmium . . a . Cd 320.7 : 
Calcium chloride CaCl, + 6H20 28.5 i G 
Copper Cu 1083 : Mean. 
Iron, Gray cast . Gruner. 
“ White “ee < ac 
“ Slag 
Iodine a . 
Ice 


“ 


Spring. 


. 








“ 
Favre and Silbermann. 


Regnault. 
Bunsen. 





Petterson. 


Rudberg. 
Person. 
Pickering. 
Pionchon, 
Violle. 
Petterson. 
Violle. 
Joannis. 


“(from sea-water) 


weadiy: , ci 
Mercury 

Naphthalene . 
Nickel : . 


of solids 


i H20 + 3.535 ; 





Palladium . 
Phosphorus 
Platinum 
Potassium . ‘ 
Potassium nitrate Person. 
Phenol : Petterson. 
Paraffin 3 : - ; ; - , A Batelli. 
Silver ‘ : . ° ‘ : Person. 
Sodium ‘ Joannis. 
sf nitrate . 


«© phosphate . ; : ; se 


Spermaceti 
Sulphur 
Tin «. 
Wax (bees) 
Zine . 
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* Total heat from o° C, 





Batelli. 
Person. 


Mean. 
“ 


“ 





TABLE 207. 209 


MELTING-POINTS OF THE CHEMICAL ELEMENTS. 


The metals in heavier type are often used as standards. 

The melting-points are reduced as far as possible to a common temperature scale which is the 
one used by the United States Bureau of Standards in certifying pyrometers. This scale is de- 
fined in terms of Wien’s law with C taken as 14000, and on which the melting-point of platinum 
is 1755° C (Nernst and Wartenburg, 1751; Waidner and Burgess, 1753; Holborn and Valentiner, 
1770; see C. R. 148, p. 1177, 1909). Above 1100° C, the temperatures are expressed to the 





nearest 5° C. Temperatures above the platinum point may be uncertain by over 50° C. 


Element. 


Melting- 


Aluminum] 658-1 


Antimony 


Argon 
Arsenic 
Barium 
Beryllium 
Bismuth 


Boron 


Bromine 
Cadmium 


Cesium 


Calcium 
Chlorine 
Carbon 
Cerium 


Chromium 
Cobalt 
Copper 


Erbium 
Fluorine 


Gallium 
Germanium 
Gold 
Hydrogen 
Indium 
Iodine 


Tridium 


Iron 
Krypton 
Lanthanum 


Lead 
Lithium 
Magnesium 


630-+. 1 


— 188 
>Sb, <Ag 
850 
< Ag. 
270 
> 2000 
\ eae 
mec 
321 


26 
805 


— 102 
(> 3500) 
623 


1505 


1490 
1083 + 3 


— 223 


30.1 
=<Ag 
1063 + 3 
=as5o 
155 
114 
eeeeet 
<2300 
1520 
— 169 
810 


327 10.5 
186 
651 
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| Remarks. 


Most samples 
give 657 or less 
(Burgess). 

“ Kahlbaum” pu- 
rity. 

Ramsay-Travers. 

Under pressure. 

(Guntz.) 


Adjusted. 
Weintraub. 


Range: 320.7- 


321.7 
Range: 26.37- 


25-3 

Adjusted. 
(Olszewski.) 
Sublimes. 
(Muthmann- 

Weiss.) 
Adjusted. 
Day-Sosman. 
Mean, Holborn- 

Day, Day- 

Clement. 


(Moissan - De- 
war.) 


Adjusted, 


(Thiel.) 

Range: r12-115. 
Adjusted, 
Adjusted. 
(Ramsay.) 


(Muthmann- 
Weiss.) 


(Kahlbaum.) 
(Grube) in clay 
crucibles, 635. 





Element. 


Manganese 
Mercury 
Molybdenum 
Neodymium 
Neon 


Nickel 


Niobium 
Nitrogen 
Osmium 


Oxygen 
Palladium 


Phosphorus 
Platinum 
Potassium 


Przesodymium 


Rhodium 


Rubidium 
Ruthenium 
Samarium 
Silicon 
Silver 
Sodium 
Strontium 
Sulphur 


Tantalum 


Tellurium 
Thallium 
Thorium 
Tin 
Titanium 
Tungsten 


Uranium 
Vanadium 
Xenon 
Zinc 
Zirconium 


Melting- 
point. 


—252 
1450 


1950 
—211 
About 2700 


— 230? 


1545-15 


44.2 
1755 + 20 
62.5 
940 
1910 


38.5 
1900? 
1300-1 400 
1420 
o61-+4-1 
97 


113.5-119.5 


2800 


451 
301 
>1700<Pt 
231.9 -|- .2 
> 


29 50 


Near Mo 


1750 
— 140 


419 +0.5 
> Si 


Remarks. 


Adjusted. 


Probably. 
(Muthmann- Weiss.) 


Adjusted (Day-Sos- 
man = 1452). 

v. Bolton. 

(Fischer- Alt.) 

(Waidner - Burgess, 
unpublished.) 


(Waidner-Burgess, 
Nernst-Warten- 
burg.) 


See Note. 


(Muthmann-Weiss.) 
(Mendenhall-Inger- 
soll.) 


(Muthmann- Weiss.) 
Adjusted. 
Adjusted. 


Between Ca and Ba? 
Various forms. See 
Landolt-Bornstein. 
Adjusted from Waid- 
ner-Burgess= 2910. 
Adjusted, 


v. Wartenburg. 


Above 2000? 

Mean, Waidner-Bur- 
gess and Warten- 
burg. 

Moissan. 

Vogel-Tammann. 

Ramsay. 


Troost. 
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BOILING-POINTS OF THE CHEMICAL ELEMENTS. 


Element, Range. 


fo) 

Aluminum - 
Antimony = 
Argon = 
Arsenic 449-450 

ss 280-310 
Barium = 
Bismuth 1420-1435 
Boron = 
Bromine 59-63 
Cesium - 


Carbon - 


760-782 


sé 


Cadmium 
Chlorine 
Chromium ~ 
Copper 2100-2310 
Fluorine - 
Helium 
Hydrogen 
Todine 

Tron 
Krypton 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Nitrogen 
Oxygen 
Ozone 
Phosphorus 
Potassium 
Rubidium 
Selenium 
Silver 
Sodium 
Sulphur 
Tellurium 
Thallium 1600-1800 
Tin - 


Xenon = 
916-942 





—252.5-252.8 


—195-7-194.4 
—182.5-182.9 


287-290 
667-7 57 


664-694 


742-757 
444.7-445 


Zinc 
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Boiling- 
point. 


° 
1800. 


1440. 
—186.1 


>360. 


1430. 


61.1 
670. 
3600. 


770 
—33-6 
2200. 
2310. 

—187. 
—267. 
—252.6 
>200. 
2450. 
—I51.7 
1525. 
1400. 
1120. 
1900. 
357+ 
—I95- 
—182.7 
—II9. 

288. 

712. 

696. 

690. 
1955: 

750. 

444.7 
1390. 
1700. 
2270. 

—I109.1 

930. 





Observer; Remarks. 


Greenwood, Ch. News, 100, 1909. 


Ramsay-Travers, Z. Phys. Ch. 38, 1gor. 
Gray, sublimes, Conechy. 

Black, sublimes, Engel, C. R. 96, 1883. 
Yellow, sublimes. 

Boils in vacuo, Guntz, 1903. 

Barus, 1894; Greenwood, 1. c. 

Volatilizes without melting in electric arc. 
Thorpe, 1880; van der Plaats, 1886. 
Ruff-Johannsen. 

Computed, Violle, C. R. 120, 1895. 
Volatilizes without melting in electric oven, Moisson. 


Regnault, 1863. 
Greenwood, Ch. News, 100, 1909. 

Ss ie: 
Moisson-Dewar, C. R. 136, 1903. 
Computed, Tracers, Ch. News, 86, 1902. 
Mean. 


Greenwood, 1. c. 

Ramsay, Ch. News, 87, 1903. 
Greenwood, I. c. 

Ruff-Johannsen, Ch. Ber. 38, 1905. 
Greenwood, 1. c. 


Crafts; Regnault. 


Mean. 
ce 


Troost, C. R. 126, 1898. 


Perman; Ruff-Johannsen, 
Ruff-Johannsen. 


Greenwood, I. c. 

Perman; Ruff-Johannsen. 
Mean. 

Deville-Troost, C. R. 91, 1880. 


Greenwood, 1. c. 
Ramsay, Z. Phys. Ch. 44, 1903. 





TABLE 209. Zit 
MELTING-POINTS OF VARIOUS INORGANIC COMPOUNDS.* 


Melting-point. 





Date of 


Substance. Chemical Formula, Particular Pablication. 


Max. jor Average 
Value. 


Aluminum chloride . . AICl3 
se nitrate . Al(NOs)3 -+ 9H20 
NHg 


Ammonia . 
Ammonium nitrates (NH4NOg3 
(N H4)2SO4 


eS sulphate . 
as phosphite. NH4H2POg 
Antimonietted hydrogen . SbHs, 
Antimony trichloride . . SbClg 
ss pentachloride . SbCl; 
Arsenic trichloride. . . AsClg 
Arsenietted hydrogen. . AsHg3 
Barium chlorate . . Ba(C1lOs)2 
ROMY Mt cber es ok ope Ba(NOs)e 
“perchlorate Ba(C1lO4)2 
Bismuth trichloride . . BiCls 
Boric acid. . eae H3gBO3 
se anhydride . 
Borax (sodium borate) 
Cadmium chloride . 
sh nitrate Cd(NOs)2 be 4H20 
Calcium chloride .. . CaCle 
ss Crete te ees CaCle + 6H20 
nitrate, 73) 6. Ca(NOs)2 
. oY ~ . « «| Ca(NOsz)2-+ 4H2O 
Carbon tetrachloride . CCl4 
trichloride... CoCle 
Sy monoxide 5°.) CO 
es dioxide i 5s oe 
«disulphide . 
@hioriciacid™. (40) =.) 6 HEIO, 2 H,O 
Chlorine dioxide .. . ClO, 
Chrome aium. - | KCr(SO4)2 + 12H2O 
ss citrate) sr 6 6, | Cro (INOs)¢ i 18H2,0 
Cobalt'sulphate <= .-. CoSO 
Cupric: chloride 4 3 = CaCl, 
(CuprOuste ae thie: ist! = CueCle 
cn nitrate - «| Cu(NOsz)2-+ 3H2O0 
Hydrobromic acid . : HBr 
Elydrochlornic "5 3). HCl 
Hydrofluoric “ . HFI 
Hydroiodic “ ie HI 
Hydrogen peroxide sins H2O02 
«“ phosphide . . PHs 
ss sulphide. . . HeS 
Irenichlonides:; <)%, . FeCl3 
“nitrate sins Fe(NOs)z + 9H20 
‘« sulphate. aa FeSO4-+ 7H20O 
Weadichlonide: 23. s PbCly 


190. 
72.8 
=al5e 
156. 
140. 


123. 


~ 
— Ill 
un 
-_ 
atti 
ON 
lowna luna | Authority 


a6 
—18, 
—113.5 
414. 
593- 
505. 
227.5 
185. 
577° 
561. 
541. 


NI 
Prelit tas taate fert| 
Labohube eof al 

N 


m= N 

11 ont 

pin 

NS 

G2 

9 

_— 
OOO DON 


“SI 
[eal 
o 
I I powwrv 


fb 
LS) 
! o 
_ 
b&b vO 


a 
OW 
in 





=~ = 


~ 


Ne) 
oN 
% 
- 


PeMacemileaeulipedaoil act 
= $ 


_ 
CN ANW NOOO AN QuUHtw 


_ 
— 


Sette eI et ees ed te 





- 
WwW 

oO 
=e 


“ metaphosphate . 
Magnesium chloride 
“ nitrate . 
sulphate 
Manganese chloride 


Pb(POs)e 
MgCl 
Mg(NOs)2 + 6H20 
MgSO, + 5H2O 
MnCle +4H20 


ue 

iit eel 
ee F 
Sid 
5 


noo! avn lwa 


a nitrate . Mn(NOs)2 + 6H20 
se sulphate . MnSOq4 + 5H20 
Mercuric chloride . . . HgCle 


tb 
Oonlie tie 
= 


1 Friedel & Crafts. 5 Amat. 9 Carnelley, 3 Wroblewski & 16 Tilden, 

2 Ordway. 6 Olszewski, 10 Carnelley & O'Shea.” Olszewski. 17 Ladenburg, 

3 Faraday. 7 Kammerer, 12 Regnault, 14 Holborn & Wien. 18 Staedel, 

4 Marchand, 3 Baskerville, 11 Muir, 15 Roscoe, 19 Clarke, ‘‘ Const. of Nat.’’ 





*For more extensive tables on this subject, see Carnelley’s ‘‘ Melting and Boiling-point Tables,’ or Landolt and 
Bdrnstein’s ‘‘ Phys. Chem. Tab,”’ 
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212 TABLE 209 (continued). 
. MELTING-POINTS OF VARIOUS INORGANIC COMPOUNDS. 


Melting-point. 


Date of 
Publication. 


Particular 


Substance. Chemical Formula. a 
Probable 


Authority 


Nickel carbonyl... . NiCO, 2 1890 
“ nitrate. . . . .| Ni(NOs3)2 + 6H20 : 1859 
uty’ sulphate | suas ie NiSO, + 7H2O0 ; ; : 1834 
Nitricjacid’ . si) \eaeomts are HNOsT = : 1878 
6» “anhydride 0s) ites N2Os5 ; 1872 
S56" SHOXICE Piau ule an ennro nits NO : : fee)3 
<¢> “PETOXIGe meame ec N2O4 ; : —10.6 
Nitrous anhydride . . . N2Os —82. 1889 
Soi TOXIC gona. ‘ N2O - - —102.3 1893 
Phosphoric acid (ortho) ; H3PO4 38.6 41.7 40.3 
Phosphorous acid . . . HsPO3 70.1 74. 72. 
Phosphorus trichloride. PCls - - 111.8 1883 
s oxychloride . POCIs - - —1.5 1871 
disulphide. . P3S6 2096. 298. 297. 1879 
pentasulphide P2S5 274. 276. 27) 1879 
sesquisulphide P4S3 142. 167. 158. - 
trisulphide . P2S3 - = 290. 1864 
Potassium carbonate . . K2COg3 834. 897. 840. - 
s chlorate"... . KC1O3 334- 372. 360. - 
perchlorate. . KC104 - - 610. 1880 
chloride. . . KCl 740. 804. 779. - 
nitrate. KNOg 327. 353: 340 
acid phosphate KH.2PO4 - - 96. 
acid sulphate . KHSO4 - - 200. 
Silver chloride .7|.. . « AgCl 450. 460. 455: 
<o Umitrate:\., ve mks AgNOg 198. 224. 214. 
nitrogenietted. al AgNgs - - 250. 
perchlorate .. . AgClO4 ~ - 450. 
phosphates...) « |i: Ag3PO4 - - 849. 
metaphosphate . . AgPOg - - 482. 
sulphate: 2 ssi Pe AgeSO4 654. 7 665. 
Sodium chloride. .. . NaCl : ; 795+ 
«hydroxide. ./. NaOH - - 60. 
Nitrate. Fe) 6) bs NaNOg ; , 315. 
chlorate)... %. 0s NaClOg 248. ; 275: 
perchlorate. . . NaClOg - 
carbonate’. . < NagC Og - 
cs Die apse cere Na oC Oz + 10H20 = 1884 
phosphate . . .| NagHPO,-+ 4H2O 35; - 
metaphosphate . NaPOs - 1878 
pyrophosphate . NagP207 ; : - 
phosphite . . = aa 2 + 5H2O ~ ~ ; 1888 
sulphate. . NagSO4 ‘ ; ; 1878 
sf - « « «| NaeSOg + 10H2O ~ - : 1884 
hyposulphite . .| NagSeO3 + 5H2O - 
Sulphur dioxide . . . . SO2 ; 7 = 
Sulphuricacid .. : H2SO4 7 f 1884 
* SE isp ome 12H2SO,4 + HeO ; 1853 
= Se apes atts H2SO4 + HeO 8. - 
<S\(PYrO)ie" «be H2S207 ; 1853 
Sulphur trioxide. . . . SOs : : i 1876-1886 
Tin, stannic chloride . . SnCl4 : 1889 
‘stannous. ©) ve... te SnClo : a 
Zimne;chloride 1) « s.e7 4 Ke ZnCly : 1875 
i ss ef steed. ak Bie ZnCle + 3H2O 1904 
“ nitrate . . . . .| Zn(NOg)e + 6H2O 36.4 1884 
“sulphate. . . . .| ZnSOg-+ 7H2O 50. 3 1884 


I Mond, Langer 5 R. Weber. ro Wroblewski& 13 V.&C. Meyer. 18 Carnelley & 22 Prarienae, 
& Quincke. 6 Olszewski, Olszewski. 14 Lemoine. O’Shea. 23 Bess 
2 Ordway. 7 Birhaus. 411 Genther & Mi- 15 Carnelley. 19 Cripps. 24 Clarke,“ ‘cane of Nat.” 
3 Tilden, 8 Ramsay. chaelis. 16 Mitscherlich. 20 Amat. 25 Braun. 
4 Berthelot. 9 Wills. 12 Ramme. 17 Curtius, 21 Mendelejeff. 26 Mylius. 


1884 
1840 


eal 
QD 


1890 
1884 
1878 
1878 


[oof 
! Uitn CON 


\o 


1884 


1884 


tr Vda! 6 














* Under pressure 138 mm. mercury, 
SMITHSONIAN TABLES. 


Substance. 


Airf. 
c 


Aluminum chloride ft. 

“s nitrate 
Ammonia . . 
Antimonietted hydrogen 4 
Antimony pentachloride §. 

< trichloride 

Bismuth trichloride . 

Cadmium chloride 
ss nitrate 

Calcium nitrate. 

Carbon dioxide . . 
“disulphide 
“e monoxide 

Chromic oxychloride 

Chromium nitrate 

Copper nitrate . 

Cuprous chloride 

Hydrobromic acid || . 

Hydrochloric acid || . 

Hydrofluoric acid || 

Hydroiodic acid 

Iron nitrate 

Magnesium nitrate 

Manganese chloride . 

‘ nitrate 
Mercuric chloride 
Nickel nitrate 
Nitric acid ; 

“ anhydride 
“oxide 

Nitrous anhydride 
ss oxide . 

Phosphorus trichloride 

ss sesquisulphide 

s trisulphide 

Eons 
trioxide . 

Silicon chloride 

Sulphuric acid . 

Sulphur trioxide 
“dioxide 
“chloride 

Tin, stannous chloride 

“stannic ‘6 

Zine chloride . 

“ nitrate 


1 Wroblewski. 

2 Olszewski. 

3, Friedel and Crafts. 

4 Ordway. 

5 Regnault. 

6 Anschiitz and Evans. 


TABLE 210. 
BOILING-POINTS OF INORGANIC COMPOUNDS.* 


Chemical Formula. 


AICl, 
ANNO») +9120 


SE 
SbCls 
SbCl 
BiCl3 
CdCl, 
Cd(NO3)2+4H20 
Ca(N O3)2+4H20 
COzg 
CS2 
CO 
CrOeCle 


Cre(NOs)e+ 18H,O 


Cu(NO3)2+3H20 
CueCle 

HBr 

HCl 

HF 

HI 
Fe(NO3)3+9H20 
Mg(NOs)2-+6H30 

MnCl.+4H20 

Mn(NOs3)o+6H20 


Sle 
Ni(NOs)2+6H2O 
HNOgs 
No2Os 
NO 
N2O3 
N2O 


4 
12H2S04+ H20 
SOs 
SOg 
SeCle 
SnCle 
SnCl4 
ZnClg 
Zn(NOs)2+6H2O 


7 Eictet. 


8 Carnelley and Carleton- Williams. 
g Ladenburg and Kriigel. 


10 Topsoe. 


11 Clarke, “ Const. of Nature.” 


12 Mitscherlich. 


Boiling-point. 


Particular 


Max or Aver- 


- —192.2 
- —I91.4 
- 207-5 
a =3 5 
—18. 


02. - 

23.5 220. 
47. 435: 
954- 908. 
= 132. 


132. 
—£o, —79.1 
47-4 46.1 
—193. |—I9QI.5 
118, EL7: 
- 126.6 
- 170. 
1032. 993. 
—68.1 
—$3.1 
—30.7 
127% 
125. 
143. 
1006. 
129.5 
304. 
136.7 
386. 


Sie osl 
= 
eS AS 





ageValues. 


| Authority. 


tn 
Pip poy |! anuawnA 
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al 


~ 
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pp nonp l ap 
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13 Deville. 


14 Isambert. 
15 Thorpe and Tutton. 


16 Marignac. 


17 Thorpe. 


213 


Date of 
Publication. 


1884 
1884 
1888 
1859 
1863 
1886 
1889 


1880 

1859 

1859 
1863-1880 


1884 


1859 
1859 
18380 
1900 
1900 
1900 
1870 
1859 
1859 
1859 
1859 
1830 
1849 
1885 


1883 
1886 


1890 


1853 





* For a more complete table, see Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 


+ Pressure 76 cm. 
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} Pressure 2.64 atmos, 


§ Pressure 68 mm, 


| Pressure 75.5 cm. 


214 TaBLes 211-213. MELTING-POINTS. 
TABLE 211.— Melting-point of Mixtures. 






































Melting-points, C°. 8 
nT aE uo 
Percentage of metal in second column. 3 
uv 
10% | 20% 40% 50% | 60% Z 
290 270 230 215 200 
290 - = 179 I45 126 
710 790 O17 760 600 
460 545 620 650 705 
360 420 370 330 290 
930 953 953 953 953 
250 275 395 440 490 
750 840 945 | 950 | 970 
630 600 540 580 610 
675 | 740 855 | 915 | 970 
625 61s 590 580 575 
640 | 620 580 | 560] 530 
635 630 1170 1350 
645 635 620 590 
610 590 555 520 
595 | 570 520 505 
600 570 480 395 
555 510 570 540 
1380 | 1290 1235 1305 
425 520 645 720 
125 185 285 330 
420 520 700 805 
300 285 262 5 245 
270 313 340 
910 943 993 
1061 1054 1039 
1190 2 1320 1455 
—I0 ; 5 26 
= - - Ilo 
165 205 220 
1240 1320 1380 
990 910 830 
890 725 630 
1000 890 840 
755 690 630 
750 550 450 
80 60 
I Roberts-Austen, Baginccune, 63, 223, 1807. II Heycock and Neville, J. Chem. Soc. 71, 1897. 
2 4 Rap. Cong. Phys. Paris, 1900. I2 Phil. Trans. 202A, I, 1903. 
3 as a Engineering, 59, 744, 1895. 13 Kurnakow, Z. Anorg. Chem, 23, 439, 1900. 
4 “ st Proc. Roy. Soc. 67, 105, 1900. ; = oe 86, 1902. 
5 “s s Chem. News, 87, 2, 1903. a en “ , 109, 1902. 
6 se “ Engineering, 12/2, 221, 1897. 16 Roland-Gosselin, Bul. Soc. d’ Encour, (5)i3 1806. 
q Kapp, Diss., Konigsberg, 1901. 17 Gautier, (5) 1. 
8 Fay and Gilson, Trans. Am. Inst. Min. Eng. Nov. 18 Le gacelicr, ae e (4) 10, 573. 
190 T6905. 
9 Heycock and Neville, Phil. Trans. 189A, 18097. 19 Reinders, Z. Anorg. Chem. 25, 113, 1896. 
10 “194A, 201, 1900. 20 Erhard and Schertel, Jahrb. Berg -u. Hiittenw. 


Sachsen. 1879, 17. 
TABLE 212.— Alloy of Lead, Tin, and Bismuth. 


Per cent. 





ead i i : x 33°) ull sr0L7 
Lin was ; : i i 33-3) |) 23.1 
Bismuth . 


Solidification at 





Charpy, Soc. d’Encours, Paris, 1901. 


TABLE 213.—Low Melting-point Alloy. 





Per cent. 





Cadmium . . i Hi 4 13.1 6.2 wor 6.7 
eae 13.8 0.4 = a 


24-3 | 34-4 | 39.7 43.4 
48.8 50.0 53.2 49.9 





° 


Solidification at 2 ‘ °| : 68.5°| 76.5°| 80.5°| 95 





Drewitz, Diss. Rostock, 1902. 
All compiled from Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. * 
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TABLE 214. 215 


DENSITIES, MELTING-POINTS, AND BOILING-POINTS OF SOME 
ORGANIC COMPOUNDS. 


N.B. — The data in this table refer only to normal compounds. 





Temp. | Den- | Melting- 


Substance, Formula oC. sity. point Boiling-point. Authority. 


(a) Paraffin Series: C,H, 42 


Methane* . . .| C —164. : Olszewski, Young. 
Ethane? . oO Ladenburg, “ 
Propane . Young, Hainlen. 
Butane Butlerow, Young. 
Pentane . Thorpe, Young. 
Hexane . Schorlemmer. 
Heptane. Thorpe, Young. 
Octane ss A 
Nonane . 
Decane . 
Undecane 
Dodecane 
Tridecane . 
Tetradecane 
Pentadecane 
Hexadecane . 
Heptadecane . 
Octadecane 
Nonadecane 
Eicosane. 
Heneicosane 
Docosane 
Tricosane 
Tetracosane 
Heptacosane 
Pentriacontane 
Dicetyl ie 
Penta-tria-contane 


ooo 


_ 
N 


Krafft. 











NN > N 
Wo BSTHESSE SB &SpROC0CC00 





Ethylene <)) 5 « - |0.610} —169. —103. Wroblewski or Olszewski. 
Propylene . - ~ —50.2 Ladenburg, Kriigel. 
Butylene. . —13.5| .635 Te Sieben. 

Amylone . : - - 36. Wagner or Saytzeff. 
Hexylene . : 2 O .76 69. Wreden or Znatowicz. 
nleptylene. 2.1) 19:35, || «703 96.-99. Morgan or Schorlemmer. 
Octylene. . 17. 722 122.-123. | Moslinger. 

Nonylene . 20. 767 140-142. | Beilstein, “Org. Chem.” 
Decylene . -| CioHe - - 175. sé “ 
Undecylene ¢ 20. 773 196.-197. = < 
Dodecylene. . —3I. | .795 212.-214. “ ss 
Mridecylene) ~~. 2 igs 774 233: Bernthsen. 
Tetradecylene. . o3 | —I2. | .794 127.4 Krafft. 

Pentadecylene. . ~ S14 247. Bernthsen. 
Hexadecylene. . 3 792 ; 155.¢ Krafft, Mendelejeff, etc. 
Octadecylene . . ; 791 : 179.t Krafft. 

Eicosylene. . . .871 390.-400. | Beilstein, “Org, Chem.” 
@eroteneya 1. - ; - Bernthsen. 

Melene vues! i = ; - ‘ 











* Liquid at —11.° C, and 180 atmospheres’ pressure (Cailletet). 
iT7 ae oO “ae ae 46 “e “ 7“ 
¢ Boiling-point under 15 mm. pressure, 
In vacuo. 
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216 TABLE 214 (continued). 


DENSITIES, MELTINC-POINTS, AND BOILINC-POINTS OF SOME 
ORGANIC COMPOUNDS. 


Chemical Temp. | Specific} Melting-| Boiling- . 
L Substance. formula. C°. | gravity.| point. point. Authority. 


(c) Acetylene Series: C,H,,,_,. 


Acetylene . «© . . % CoHe —8I. —8>s. | Villard. 
Allylene 9... (2 jaye C3H4 - - 
Ethylacetylene . . . C4He - +18. | Bruylants, Kutsche- 
roff, and others. 
Propylacetylene. . . CsHg 48.50. | Bruylants, Taworski. 
Butylacetylene . . . CegHio 68.-70. | Taworski. 
Oenanthylidene. . . C,H. 100.-101. | Beilstein, and oth- 
ers. 
Caprylidene 29. 9. .| CgHy, 02) [0.771 ~ 133.-1 34. | Behal. 
Undecylidene. . . .| Cy1Ha0 - - - 210.215. | Bruylants. 
Dodecylidene . . .| CyeHee —0o. 810 | —9. 105.* | Krafft. 
Tetradecylidene. . .| CygsHog | + 6.5] .806 | + 6.5 134.* s 
Hexadecylidene. . .| CygH30 20. 804 20. 160.* is 
Octadecylidene . . .| CygHsq 30. .802 30. 184.* ce 


| (4) Monatomic alcohols: C,H,,,4 ,OH. 
Methyl alcohol . . .| CH3s0H . | 0.812 = 66. 


Ethyl alcohol. . . .| CoHsO0H 806 | —130.t 78. 
Propyl alcohol . . .| CsH;OH 817 ~ 97. From Zander, “ Lieb. 
Butyl alcohol. . . .| CsHgOH 823 - 117. Ann.” vol. 224, p.85, 
Amyl alcohol. . . .| C5Hi,OH 829 138. and Krafft, “ Ber.” 
Hexyl alcohol . . .| CeHi30H 833 157- vol. 16, 1714, 
Heptyl alcohol . . .| C;7H1;;0H 836 176. FeO 22215 
Octyl alcohol. . . .| CgsHi;,OH 839 195. i" 23,2300, 
Nonylalcohol . . .| CpyHjp9O0H 842 P 213. and also Wroblew- 
Decyl alcohol . . .|CioH210H 839 | +7. 231. ski and Olszewski, 
Dodecyl alcohol. . .|Ci2H250H : 831 24. 143. “ Monatshefte,”’ 
Tetradecyl alcohol . .| C14H2gOH 5 824 38. 167.* vol. 4, p. 338. 
Hexadecyl alcohol . .| CygH3s0H : 818 50. 190.* 

Octadecyl alcohol . .|CysHs70H : 813 50: QUT 


° 


399999990 





(e) Alcoholic ethers: C,H,,,4,0. 


Dimethyl ether . . .| C2H¢O - - — 23.6 | Erlenmeyer, Kreich- 
baumer. 
Diethyl ether. . . .| C4Hi0O . | 0.731 | —117| +.34.6 | Regnault, Olszewski. 
Dipropylether . . .| CgH40 ; 703 = 90.7. | Zander and others. 
Di-iso-propyl ether. .| CgH 140 . 743 - 609. Ry ; 
Di-n-butyl ether. . .| CgHisO ; 784 - I4I. Lieben, Rossi, and 
others. 
127s Kessel. 
122. Reboul. 
170.-175. | Wurtz. 
203.-208. | Erlenmeyer and 
Wanklyn. 
Di-norm-octyl “ . .| CigH340 : 805 - 280.-282. | Moslinger. 





Di-sec-butyl ether . .| CgH gO 2 756 
Di-iso-butyl cs . CgH gO ‘ -762 
Di-iso-amyl “ «| Cy9H220 : 799 
Di-sec-hexyl “ . .| CigHo60 - 


(f) Ethyl ethers: C,,H,,,4,0. 


WT. Wurtz, Williamson. 
63.-64. | Chancel, Briihl. 

54. Markownikow. 

92. Lieben, Rossi. 
78.80. | Wurtz. 

112. | Williamson and 

others. 

norm-hexyl ether | CgH sO 134.-137. | Lieben, Janeczek. 
norm-heptyl ether} Cg9H2oO ‘ 165. Cross. 
norm-octyl ether | Cy9H22O : : 182.-184. | Moslinger. 


Ethyl-methyl ether. .| CsHsO i 0.725 
“propyl “ 3c). GsH~O . | 0.739 
iso-propyl ether .| C5H 20 i 
norm-butyl ether | CH 40 
iso-butyl ether .| CgH 40 
iso-amylether .}| C7H160 


Rial i eat 








* Boiling-point under 15 mm. pressure. 
t Liquid at —11.° C, and 180 atmospheres’ pressure (Cailletet). 


SwmirHsonian Tastes. 


TABLE 215. 217) 
LOWERING OF FREEZING-POINTS BY SALTS IN SOLUTION. 


In the first column is given the number of gramme-molecules (anhydrous) dissolved in 1000 
grammes of water; the second contains the molecular lowering of the freezing-point ; the freez- 
ing-point is therefore the product of these two columns. After the chemical formula is given 
the molecular weight, then a reference number. : 


g. mol. 


g. mol. an 
1000 g. H,O 


1000 g. H,O 


g. mol. 
1000 g- H,O 


Molecular 
Lowering. 

Molecular 
Lowering. 
Molecular 
Molecular 
Lowering. 


oO 


0.4978 .02°|]| MgCly, 95.26: 6, 14. 
S112 : 0.0100 Soke 
1.5233 2 0500 
BaCl,, 208.3: 3,6, 13. =u5e2 
0.00200 are +3000 
.00498 : -6099 
.O100 
.0200 ; 0.02910 


Pb(NO3)., 331-0: 1, 2. 
0.000 362 5.5° 
O01 204 
.002805 
005570 
01737 6 LiNO,, 69.07: 9. 
25015 . 0.0398 
Ba(NO,)., 261.5: 1. -1671 
0.000383 B62 -4728 .04805 ; £05845 
001259 : 1.0164 .100 : «112 
.002681 4 Al,(SO4)s, 342-43 10. .200 : -3139 
.005422 ; 0.0131 .500 . -476 
.008352 : .0261 .586 : 1.000 
Cd(NO,)o, 236.5: 3 | -0543 -750 ; 1.989 
8 : -1086 CdCl,, 183.3: . 3.269 
217 0.00299 NaCl, 58.50: 3, 20, 12 
CdSO,, 208.5: 1, 11. .00690 0.00399 
0.000704 ; .0200 .O1000 
AgNO,, 167.0: 4, 5. 002685 : .OS41 0221 
0.1506 . OLISI : .0818 -04949 
aor ’ -03120 : L214 -1081 
8645 . -1473 . .429 2325 
1.749 : 4129 : 858 +4293 
7501 78 1.072 .700 
1.253 : ; aks 
K.SO4, 174.4: 3; 5, 6, 10, 12. ae 9. eee es ’ 
oe 4 1337 6266 
eee 5-3 -3380 : -0350 
-00005 : -7149 - - 1000 
eece C ; .2000 
-0500 5 oCl,, 129.9: 000 
.1000 : 0.0276 Wee 
ee ae 2369 ‘ LiCl, 42.48: 9, 15. 
454 397 0.00992 
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CuSO,, 159-7: 1, 4, It. 
0.000286 B32 . . 0455 | 
.000843 3-15 ||| CaCl,, rrr.0: : 109952 
.002279 3.03 0.0100 gn? ae 
NaNO,, 85.09: 2, 6, 7. .006670 2.79 .05028 : “508 
0.0100 3.6° ,01463 2.59 .1006 :7939 
.0250 3.46 TOSI 2.28 .5077 4 BaBr., 297.3: 14. 
.0500 3-44 2074 1.95 .946 : 0.100 
-2000 3-345) -4043 1.84 2.432 : -150 
.500 3.24 8898 1.76 3.469 : -200 
-5015 ~ 3-30 || MgSO,, 120.4: 1, 4, rr. 3.829 ; “500 
1.000 3.15 0.00067 5 3.29 0.0478 : AIBr,, 267.0: 9. 
1.0030 3-03 002381 3.10 153 : 0.0078 
NH,NOs, 80.11: 6, 8. .01263 : 331 ° 0559 
0.0100 3.6° .0580 2: : : 1971 
0250 3.50 2104 ; z ; 4355 


Weg gags 
N Quis 
= = OW 

















x Hausrath, Ann. Phys. g, 1902. 11 Kahlenberg, J. Phys. Ch. 5, rgor. 


2 Leblanc-Noyes, Z. Phys. Ch. 6, 1890. 12 Abegg, Z. Phys. Ch. 20, 1896. 

3 Jones, Z. Phys. Ch. 11, 1893. 13 Jones-Getman, Am, Ch. J. 27, 1902. 
4 Raoult, Z. Phys. Ch. 2, 1888. 14 Jones-Chambers, Am. Ch. J. 23, 1900 
5 Arrhenius, Z. Phys. Ch. 2, 1888. 15 Loomis, Wied. Ann. 60, 1897. 


6 Loomis, Wied. Ann. 57, 1896. 16 Roozeboom, Z. Phys. Ch. 4, 1889. 

7 Jones, Am. Chem. J. 27, 1902: 17 Raoult, Z. Phys. Ch. 27, 1898. 

8 Jones-Caldwell, Am. Chem. J. 5, 1901+ 18 Roloff, Z. Phys. Ch. 18, 1895. 

9 Biltz, Z. Phys. Ch. 40, 1902. 19 Kistiakowsky, Z. Phys. Ch. 6, 1890. 

10 Jones-Mackay, Am. Chem. J. 19, 1897. : 20 Loomis, Wied. Ann. 51, 1894. 
Compiled from Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 
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LOWERING 


OF 


TABLE 215 (continued). 


FREEZING-POINTS BY SALTS IN SOLUTION (continued). — 








Molecular 
Lowering. 


CdBr., 272.3: 3, 14. 


0.00324 
.00718 
03627 
0719 
-1122 
.220 
.440 
.800 

I} CuBr,, 223.5: 9. 

0.0242 
.0S17 
2255 
-6003 
CaBr,, 200.0: 14. 
0.0871 
1742 
3484 
5226 
MgBr,, 184.28: 14. 
0.0517 
-103 
-207 
1517, 
KBr, 119.1: 9, 21. 
0.0305 
1850 
6801 
250 
500 
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CdI,, 366.1: 3, 5, 22. 


0.00210 
.00626 
.02062 
.048 57 
-1360 
+333 
654 
888 

KI, 166.0: 9, 2. 

0.0651 
-2782 
6030 

1.003 

SrI,, 341.3: 22. 

0.054 
108 
.216 
+327 

NaOH, 40.06: 15. 

0.02002 
05005 
.IO01 
-2000 


° 


PHRPNKOHS 
Md B&O Nm OM 


mW N et WwhuUn 
NO ° Nn O 0 sWwWin ON 


fe] 


PWwBW BNUW WOW 
eSinut 


fe 
° 
“NI 


g. mol. 


1000 g. H,O 


KOH, 56.16: 1, 
0.00352 
.00770 
02002 
05006 
1001 


CH,0OH, 32.03: 
0.0100 
0301 
.2018 
1.046 
3.41 
6.200 


C,H,;OH, 46.04: 


0.000402 
.004993 
0100 
.02892 
0705 
1292 
.2024 
5252 
1.0891 
1.760 
3-901 
7.91 
HI.E1 
18.76 
0.0173 
0778 


0.0100 
.0200 
0500 
.100 
.200 





0.0100 
.0200 
.0500 
-I000 
.2000 





0.1044 


-3397 
-7080 


Na,CO,, 106.10: 


Molecular 
Lowering. 


15, 23- 
3.60° 
3-59 
3:44 © 
3-43 
3-42 
3-424 
3-50 
3-57 

24, 25. 
18° 
1.82 
1.811 
1.86 
1.88 
1.944 


I, 12, 17, 24-27. 


1.672 
1.67 
1.81 
1.707 
1.85 
1.829 
1.832 
1.834 
1.826 
1.83 
1.92 
2.02 
2.12 
1.81 
1.80 


1.79 


IS:rS 
4-93 
4-71 
4.54 
4-39 
6. 
Se1e 
4-93 
4.64 
4.42 
4.17 


K,CO,, 138.30: 6. 


Na.SOg, 126.2: 28. 


451° 
3-74 
3-38 


Na,HPO,, 142.1: 22, 29. 
° 


0.01001 
02003 
-05008 
-1002 











g. mol. 
1000 g. H,O 


Molecular 
Lowering 


Na,SiO3;, 122.5: 15. 
0.01052 6.4 
05239 5.86 
1048 5.28 
2099 4.66 
+5233 3-99 
HCI, 36.46: 
1-3, 6,)13;, 18,'22. 
0.00305 3-68° 
00095 3.66 
.O100 6 
01703 
-0500 
1025 
.2000 
-3000 
-464 
516 
1.003 
1.032 
1.500 
2.000 
2.115 
3-000 
3-953 
4.005 
4.657 
HNO, 63.05: 3, 13, 15. 
0.02004 B.55° 
-O5015 3.50 
.0510 3071 
-1004 3.48 
-1059 3-53 
2015 3-45 
.250 3.50 
+500 3.62 
1.000 3.80 
2.000 4.17 
3-000 4.64 
H;PO,, 66.0: 29. 
0.1260 
2542 
5171 
1.071 
HPO, 820: 
0.0745 
-1241 
-2482 2.6 
1.00 2.39 
H,PO,, 98.0: 6, 22. 

: aigiae 2.8° 
2.68 
2.49 
2.36 
2.25 


° 


PPWOWHHHW WMH & 


2.90° 
2.75 
2.59 
2.45 


3.0° 
2.8 


4) 5+ 


.0200 
.0500 
.I000 
+2000 














g-mol. 
1000 g. H,O 


0.472 


+944 
1.620 


Molecular 
Lowering. 


(COOH),, 90.02: 4, x5. 


0.01002 
02005 
.O5019 
-1006 
.2022 
-366 
.648 


3:3° 
ae 
ae 
2.64 
2.56 
22 


C3H;(OH)s, 92.06 : 24, 25. 


0.0200 
.1008 
.2031 
535 

2.40 

5-24 


(C,H5)20, 74.08: 24 


0.0100 
0201 
-IOII 
.2038 


1.86) 
1.86 
1.85 
1.91 
1.98 
2.13 
1.6° 
1.67 
1.72 
1.702 


Dextrose, 180.1: 24, 30. 


0.0198 
.0470 
1326 
.4076 

1.102 


Levulose, 180.1: 


0.0201 
.2050 
“554 

1.384 

2.77 


1.84° 
1.85 
1.87 
1.894 
1.921 


24, 25. 
° 


1.87 
1.871 
2.01 
2.32 
3-04 


CHO, 342.2: 1, 24, 26. 


0.000332 
001410 
009978 
.0201 


-1305 


H,SO,, 98.08 : 
» 20, 31-33: 


13 
0.00461 
.0100 
.0200 
.0461 
-100 
-200 
-400 
1.000 
1.500 
2.000 
2.500 


1.90° 
1.87 
1.86 
1.88 
1.88 


4. 
4-49 





1-20 See page 217. 

21 Sherrill, Z. Phys. Ch. 43, 1903. 

22 Chambers-Frazer, Am. Ch. J. 23, 1900. 
23 Noyes-Whitney, Z. Phys. Ch. 15, 1894. 
24 Loomis, Z. Phys. Ch. 32, rg00. 

25 Abegg, Z. Phys. Ch. 15, 1894. 

26 Nernst-Abegg, Z. Phys. Ch. 15, 1894 
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27 Pictet-Altschul, Z. Phys. Ch. 16, 1895. 
28 Barth, Z. Phys. Ch. 9, 1892. 
29 Petersen, Z. Phys. Ch. rr, 1893. 

30 Roth, Z. Phys. Ch. 43, 1903. 

31 Wildermann, Z. Phys. Ch. 15, 1894. 

32 Jones-Carroll, Am. Ch. J. 28, 1902. 

33 Jones-Murray, Am. Ch. J. 30, 1903. 


TABLE 216. 219 
RISE OF BOILINC-POINT PRODUCED BY SALTS DISSOLVED IN WATER.* 
This table gives the number of grammes of the salt which, when dissolved in 100 grammes of water, will raise the 


boiling-point by the amount stated in the headings of the different columns. The pressure is supposed to be 76 
centimetres. 





Salt. 5° 70 10° 





BaClg + 2H20 . : : : : -5 | (71.6 gives 4°.5 rise of temp.) 
CaCl Ss abi die NE LO: asia TOs : 25-0/ 32.0| 41.5] 55.5| 69.0 84.5 
Ca(NOs3)2-+ 2H20 . | 12. : . . 68.5] 101.0] 152.5| 240.0] 331-5| 443-5 
KOH : : : : : 3 20.5] 26.4] 34-5} 47.0] 57.5 67.3 
KCeH302 . : 5 : : : 7 31.0] 44.0] 63.5| 98.0] 134.0] 171.5 


Khe. : i , i : Mill 20; 36.2] 48.4] (57.4 gives a rise of 8°.s) 
KsCO3 : : : : : ‘ ; 47-5] 60.5} 78.5| 103.5] 127.5] 152.5 





74-0} 99.5] 134. | 185.0 |(220 gives 18°.5) 
82.0 | 120.5 | 188.5] 338.5 





KeC4H4O, +4H20 . ; : j 2% 90.0} 126.5 | 182.0] 284.0 
KNaC4H4Og ; : &3 é 84.81 119.0] 171.0| 272.5] 390.0 
KNaCaH40s + 4130 2c! : : 0) 157.0] 266.0} 554.0] 5510.0 
LiCl. g : : 2. I5.0| 20.0] 26.0] 35.0] 42.5 
LiCl + 2H20 : 5 : : E : 32.0] 44.0] 62.0] 92.0] 123.0 





MgCl,.+6H.20 . A : : : 4 55-0 : .O| 170.0] 241.0 
MgSO, + 7H20 : é 3 : .0| 262.0 

NaOH ; 3 ; : : . 17.0 : 41.0} 51.0 
NaCl . : é : :O1 | 2s ; : 25.5 Ge. 7 gives 8°.8 rise) 
NaNO; : : =) EKO: ; . ; 45.0 : -5§| 156.0| 222.0 


NaC2H302 + 3H20 . : é 7 : s 79.7 .1| 194.0] 480.0 | 6250.0 
NagS203 s j : ; 59.0 .0| 104.0] 152.0] 214.5 
Na,H PO4 . . : a . 63.4 $5.3 
NagC4H4O, + 2H,0 . 21.4| 44. 3:9) 121.3 .0| (237.3 gives 8°.4 rise) 
NagSeO03 + 5H20_. | 23. : 5. 139-3 .O | 400.0 | 1765.0 





[| NagCO3 + 10H,O . 3 ; A .4 | 1052.9 
NagbyO7 + 10H20 . ; .2| 254.2 -5| (5555-5 gives 4°.5 rise) 

NH,Cl : ; BSH eke: : 7) 29:7k|' 30:6 56:21 88.5 
NH,NO3 . : : .0 | 20. : : 52.0] 74.0] 108.0! 172.0| 248.0 
NH4SO4 . : : : : 4 : 71.8| 99.1 | (115-3 gives 108.2) 





SrClz + 6H20 . : : : : 0} 103.0] 150.0] 234.0] 524.0 
Sr(NOsz)o_. : . | 24. ; : : 97-6 
CzH¢O, -- ; d 4. : : 87.0] 123.0|177.0] 272.0| 374.0] 484.0 
CoH204 + 2H.O : : : : .O}| 112.0] 169.0 | 262.0] 540.0] 1316.0] 50000.0 
CgHs07 + H20 B20: . ; .O| 145.0] 208.0 | 320.0] 553.0] 952.0 














80° 120° | 140° | 160° | 180° | 200° | 240° 


€a€la . § : 222.0| 314.0 

KOH: : : -5] 121.7] 152.6] 185.0] 219.8] 263.1] 312.5] 375.0] 444.4 oe 
NaOH : - | 93-5] 150.8] 230.0] 345.0] 526.3] 800.0 | 1333.0 | 2353-0 | 6452.0 
NH4NO3 - | 682.0 | 1370.0 | 2400.0 | 4099.0 | 8547.0} 

CyH6O¢ : - | 980.0 | 3774.0 ak gives a 





* Compiled from a paper by Gerlach, “ Zeit. f. Anal, Chem.” vol. 26. 
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220 TABLE 217. 
FREEZING MIXTURES.* 


Column 1 gives the name of the principal refrigerating substance, A the proportion of that substance, B the propor- 
tion of a second substance named in the column, C the proportion of a third substance, D the temperature of the 
substances before mixture, # the temperature of the mixture, / the lowering of temperature, G the temperature 
when all snow is melted, when snow is used, and # the amount of heat absorbed in heat units (small calories when 
A is grammes). ‘Temperatures are in Centigrade degrees. 


Substance. A 


NaC2H30Oz (cryst-) | 85 
NH,Cl1. A «| 30 
NaNO3. : oat 75 
NagS2Og (cryst.) . | 110 
1a ; 3 - | 140 
CaCle (cryst.) =|250 

NH4NO3 e . 60 er 
(NH4)2SO4 . 25 NH4NO3-25 
NED Clea) aay Ueahees ¢ im 
CaCis: hv ee Leaman ¢ ig 
KNQOs-. 9s. © 24/25 NH,Cl-25 
NagSO4 . . 25 as - 
NaNiOg: 2 oye yas | ees a 
KeSO4 . ; =|, 310 

NaegCQsz (cryst.) . | 20 
KNO3 . . . 13 
CaClo . ; 30 
NH,Cl1. aa 25 
NH4NO3 45 
NaNO3 . . 50 
INaGhy s om 33 





H2SO4-+ H20 


(66.1 % H2SO4) 


CaCle + 6H20 


[xOLO%O-0::0 011000 


NI 
i i ee ee a 


Alcohol at 4° 


Chloroform . 
Ether . ; 
Liquid SO2 . 


Le oe Mion Milo len i ee | 





7 Compiled from the results of Cailletet and Colardeau, Hammerl, Hanamann, Moritz, Pfanndler, Rudorf, and 
ollinger, 
+ Lowest temperature obtained. 
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TABLE 218. 221 


CRITICAL TEMPERATURES, PRESSURES, VOLUMES, AND DENSITIES OF 
GASES.* 


6 = Critical temperature. 

= Pressure in atmospheres. 

= Volume referred to air at 0° and 76 centimetres pressure. 
d = Density in grammes per cubic centimetre. 


Substance. Observer. 


Air . ‘ "i : . | —140.0 s Olszewski. 
Alcohol (C2H¢O) . : 243.6 : : .2 Ramsay- Young. 


5 , - 237.9 Mean of ten. 
c.(CHIO)e es : 239.95 8. Young. 
Ammonia . : ; ? 130.0 ‘ Dewar. 
Argon < ; : . | —121.0 ; : Olszewski. 
Benzol_ . 5 : : 288.5 s i i Young. 
Bromine . : 302.2 ; 18 Nadejdine. 
Carbon dioxide . , ; 30.92 ; Andrews. 
“monoxide . . | —T41.1 Wroblewski. 
“disulphide . ; 277.7 Hannay. 
@hioroform .  . Sl: 260.0 Sajotschewsky. 
Chlorine . ‘ i ” 141.0 Dewar. 
ss : 3 _ c 146.0 - Knietsch, 
Ether : - : : 197.0 : 0.01584 Battelli. 
: a . 194.4 0.01344 Young. 
Ethane. ° ° : 35.0 = Dewar. 
Bithylene . . . =. 9.2 ~ Van der Waals. 
< : : . ; 13.0 0.00569 Cailletet. 
Helium. : S . | <—264.0 - Dewar. 
Hydrogen . : - | 234.5 Dewar. 
a chloride a) 51.25 Ansdell. 
SS . . 52.3 Dewar. 
sulphide , 100.0 Olszewski. 
Krypton . : : .| —62. Ramsey-Travers, 
Methane 4 ; : .| —81. Olszewski. 
: . . -| —99.5 Dewar. 
Neon. 6 - | <—205.0 Ramsey-Travers. 
Nitric oxide (NO) : -| —93-5 Olszewski. 
Nitrogen . —146.0 : - 0.44 ve 
se monoxide (N20) 35:4 i 0.0048 0.41 Dewar, Cailletet. 
Oxygen . —118.0 - 0.6044 | Wroblewski. 
Sulphur dioxide ; : 155.4 0.00587 | 0.49 | Sajotschewsky, Cailletet. 
Water : 5 ; 358.1 0.001874| 0.429 | Nadejdine. 
eens ° : 304.3 ‘ 0.00386 - Batelli. 


oo 


99 
Neyo ft bb tl 
AO 
n 


fe) 


el eee Geletss tet 
= -_ 








Andrews, Trans. Roy. Soc. 166, 1876. Olszewski, C. R. Sy 1884 ; 99, 1884; 100, 1885; 
Ansdell, Chem. News, 41, 1880. Beibl. 14, 1890 ; Z. Phys. Ch. 16, 1893. 
Batelli, Mem. Torino (2), 41, 1890. Ramsay-Young, Tr. ‘Roy. Soc. 177, 1886. 
Cailletet, C. R. 85, 1877; C. R. 94, 1882. Sajotschewsky, Beibl. 3, 1879. 
Dewar, Phil. Mag. 18, 1884; Ch. News, 84, Van der Waals, Beibl. 4, 1880. 

Igol. Wroblewski, Wied. Ann. 20, 1883; Stz. Wien. 
Hannay, Pr. Roy. Soc. 32, 1882. Ak. gt, 1885. 
Knietsch, Lieb. Ann. 259, 1890. Young, Phil. Mag. 1900. 
Nadejdine, Beibl. 9, 1885. 





* Abridged for the most part from Landolt and Bérnstein’s “‘ Phys..Chem. Tab.” 
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222 TABLE 219. 


COEFFICIENTS OF THERMAL EXPANSION. 
Coefficients of Linear Expansion of the Chemical Elements. 


In the heading of the columns 7'is the temperature or range of temperature ; C is the coefficient 
of linear expansion ; 4 is the authority for C; 47 is the mean coefficient of expansion between 
o° and 100° C.; a and Bare the coefficients in the equation /:=J/p (1 + at -+ Bé*), where /p is 
the length at o° C. and ¢,the length at 7° C.; Ag is the authority for a, B, and m. 




















Substance. Df C X 108 | A, 
}; Aluminum : : : 400 0.2313 
Ee : 600 «3150 
- . : —I9I to+16 | .1835 . .00707 
Antimony: 
i; Parallel to cryst, axis . : 1692 
Perp. to axis . ; : .0882 
Mean . . . . 1152 
Arsenic . ° . . 0559 
Bismuth: 
Parallel to axis. ; 1625) || x 
Perp. to axis 1208 | 1 
Mean . . ‘ 134041 
Cadmium 2 3069 | I 
Carbon: 
Diamond : : or18 | 1 
Gas carbon . ° 0540 | I 
Graphite ; 0786 | 1 
Anthracite : 2078 | I 
Cobalt . . 122604), a 
Copper . 40 51679), angt 
. : —I9gito+16] .1409}| 4 
Gold 5 : 40 1443 I 
Indium : 40 4170 |] I 
Iron: 
Soft s '. . . . 40 <T210) | a 
Cast: % d ° ° 40 -1061 I 
: . ° . —I91to+16}| .o850| 4 
Wrought . , : —18 to 1co sLEAON 77, 005254 
Steel at Ms e122) |, SI .008 336 
“annealed. ; -TOQ5;|. I 0052 
Lead ° ° ° 2924 | I 007 4 
Magnesium . q : 2694 | I 
Nickel . . . . 1279 | I 003315 
sf : ; ° c *LOLZ | 4 
Osmium . 0 . : 30657 | iI 
Palladium . . : 50170) | ar .002187 
Phosphorus . . ° 1.2530 | I0 
Platinum . : ° . 0,0899 | I .001 324 
Potassium . . ° 8300 | II 
Rhodium . ‘. = 0850 | I 
Ruthenium. ° : .0960 | I 
Selenium. : . . +3080 | 1 
Silicon - ° ° 107.03)! oT 
Silver. . . : +1921 I 
- c : . ' -1704 | 4 
Sulphur : 
Cryst. mean . ‘ G4mau ET 
Tellurium ‘ : L075.) I 
Thallium . : 3021 I 
Tin. . , 22234) ||) 
Zinc. E ‘ : : 22018 |) I 
1 Fizeau. 4 Henning. 7 Andrews. 10 Pisati and De 
2 Calvert, Johnson 5 Dittenberger. 8 Holborn-Day. Franchis. 
and Lowe. 6 Matthiessen. 9 Benoit. 11 Hagen. 


3 Chatelier, 12 Spring. 

The above table has been partly compiled from the results published by Fizeau, “ Comptes Rendus,” vol. 68, and 
Matthiessen, “‘ Proc, Roy. Soc.,’? vol. 15. 

The Holborn-Day data are for temperatures from 20° to 10009 C. The Dittenberger, 0° to 600° C, 
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TABLE 220. 
COEFFICIENTS OF THERMAL EXPANSION. 
Coefficients of Linear Expansion for Miscellaneous Substances. 


The coefficient of cubical expansion may be taken as three times the linear coefficient. 
of temperature, C the coefficient of expansion, and 4 the authority. 


Substance. 


Brass: 
Cast . 5 
Wire . é 


7r.sCub27.7 Zn-+ 
0.3Sn+0.5Pb 


16.6-100 
16.6-350 
: -| 16.6-957 
86.3Cu+9.7Sn+ 
4Zn 


97.6C u+ hard 


40 


o-80 


2.2Sn oe P 


0.2P 
Caoutchouc . ~ 
ee he wef LOM7—26.3 

Constantine 4-29 
Ebonite . : -| 25-3-35-4 
Fluor spar: CaF, . 0-100 
German silver : . 
Gold-platinum : 

zAu+1Pt 
Gold-copper : 

2Au+1Cu 
Glass : 


Tube . c 
“ 

Plate . ° 

Crown (mean) 
“ 

Flint . : ; 

Jena ther-| r6™ 


mometer | normal } 
“cc 5sgll 
“ “ 


Gutta percha . 
Ices: : 3 
Iceland spar: 
Parallel to axis . 
Perpendicular to 
axis 
Lead-tin (solder) 
2Pb+1Sn 
Magnalium . 
Marble 
Paraffin . ‘ 
“ce 


—20to—I 


“ 
Platinum-iridium 
1oPt+1Ir 


8 Pfaff. 
g Deluc, 


1 Smeaton. 

2 Various. 

3 Fizeau. 

4 Matthiessen. 
5 Daniell. 

6 Benoit. 

7 Kohlrausch. 


11 Pulfrich, 
12 Schott. 
13 Henning. 
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C X 104 


Substance. 


223 


T is the temperature or range 











NNW Munn 


coon: lwp 


|| Quartz glass 





10 Lavoisier and Laplace. 





| Platinum-silver : 


I Pt+- 2Ag 


| Porcelain 


“ 


Quartz: 
Parallel to axis 


“ ity “ 


Perpend.* 


Bayeux 


Rock salt 
Speculum metal 
Topaz: 

Parallel to lesser 

horizontal axis 

Parallel to greater 

horizontal axis 

Parallel to verti- 

cal axis 
Tourmaline: 

Parallel to longi- 

tudinal axis 

Parallel to hori- 

zontal axis 
Type metal 
Vulcanite ‘ 
Wedgwood ware 
Wood: 

Parallel to fibre: 
Ash . : 
Beech : 
Chestnut . 
Elm. . 
Mahogany 
Maple 
Oak . 

Pine. 
Walnut 5 

Across the fibre: 
Beech 
Chestnut . 
Elm . 
Mahogany 
Maple 
Oak . 

Pine. 7 
Walnut . 
Wax: White . 


14 Russner. 
15 Mean. 

16 Stadthagen. 
17 Frohlich. 
18 Rodwell. 
19 Braun. 


. |—I90 to+16 
o-80 


—190 to+16 


0-100 
20-790 
1000-1400 


Now 


o-So0 


tN 


MOG OH OO oO 


_ 


40 
0-100 














20 Deville and Troost. 
21 Scheel. 

22 Mayer. 

23 Glatzel. 

24 Villari. 

25 Kopp. 








224 TABLE 221. 
COEFFICIENTS OF THERMAL EXPANSION. 


Coefficients of Cubical Expansion of some Crystalline and other Solids.* 
7 = temperature or range of temperature, C= coefficient of cubical expansion, 4 = authority. 


Substance. C X 108 A 


Antimony ‘ 0.3167 | Matthieson. 
Beryl . . o.o105 | Pfaff. 
Bismuth 5 0.4000 | Kopp. 
Diamond 0.0354 | Fizeau. 
Emerald 0.0168 s 
Fluor spar 0.6235 | Kopp. 
Garnet cS : é 0.2543 | Pfaff. 
Glass, white tube g 0.2648 | Regnault. 

green tube. 0.2299 

Swedish tube . 3 0.2363 

hard French tube . 0.2142 

crystal tube. . 0.2101 

common tube . o-I 0.2579 

Jena ; 0-100 0.2533 | Reichsanstalt. 

. —20 to —I : Brunner. 

Iceland spar : 50-60 Pulfrich. 
Idocrase . : 0-100 Pfaff. 
Iron . : 0-100 Dulong and Petit. 


iT A . r 0-300 6“ +“ “ 


Magnetite, Fes04 ; O-100 Pfaff. 


Manganic oxide, MngO3_ . 0-100 Playfair and Joule. 
Orthoclase (adularia) : 0-100 Pfaff. 

Porcelain . ; . : 0-100 Deville and Troost. 
Quartz ; 50-60 Pulfrich. 

Rock salt . e 50-60 “ 

Spinel ruby . : 40 Fizeau. 

Sulphur, rhombic Kopp. 

Topaz ; ; Pfaff. 

Tourmaline ° 

Zincite, ZnO 


Zircon “ 





* For more complete tables of cubical expansion, see Clarke’s “Constants of Nature,” 
(Smithsonian Collections), published in 1876. 
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TABLE 222. 225 
COEFFICIENTS OF THERMAL EXPANSION. 
Coefficients of Cubical Expansion of Liquids. 


This table contains the coefficients of expansion of some liquids and solutions of salts. When not otherwise stated 
atmospheric pressure is to be understood. 7 gives the temperature range, C the mean coefficient of expansion 
for range 7 in degrees C., and A, the authority for C. a, 8, and yare the coefficients in the volume equation 
Up = UV (1 + at + B+ 7°), and 7 the mean coefficient for range o°-100° C., and Ag is the authority for these. 


Liquid. 


= 


Aceticacid: .°. . .}| \16°=107° 
PAC AON G5) ol oan 0-54 
Alcohol: 
Amylie 3: —15 to +80 
Ethyl, sp. gr. 8095 . 0-80 
“50 % by volume 0-39 
ese 18-39 
«500 atmo. press. O-40 
0-40 


0.7450 
0.2928 


Ll andmu> WW 


tn & 
NgOw sal 
BO 


1.1856 
1.1763 
1.0382 


Benzene 
Bromine : 
Calcium chloride : 

CaCle, 5.8 % solution 

@aG@le740:9,%. Ss = 
Carbon disulphide . .|—34 to +60 

500 atmos. pressure . 0-50 

3000“ . 0-50 
Chloroform.) -.) = 0-63 
Ether... . . .|—15 to +38 
Glycerine . : - 
Hydrochloric acid : 

HCl+6.25H20. . 0-30 

HCl+ sa ieee 0-30 
Mercury . . - «| ‘em24-299 
Olive oil ; 2 = 
Potassium chloride : 

KCl, 2.5% solution . : - 

KCl, 24.3% “ ; - 

Potassium nitrate : 

KNOs, 5.3 % sol’n : - - 

KNOsz, 21.9% “ ~ - = 
Phenol, CsHgO . . . : 0.8340 [ 0.1073 | 0.4446 
Petroleum ‘ 2 ae i = a z ea 

Sp. gr. 0.84! a: es ; 08 Ty 
Sodium chloride: oat id 

NaCl, 1.6% solution. : 0.0213 | 10.462 
Sodium sulphate : 

Na,SOu, 24 % sol’n . 10-40 : 0.3599 | 2.516 
Sodium nitrate : 

NaNOs, 36.2 % sol’n. 20-78 .0627 | 0.5408 | 1.075 
Sulphuric acid : 

HeSOg 3: : 0-30 : 0.5758 0.864 

H2SO4 + soH20 : 0-30 : 0.2835 | 5.160 
Turpentine. . -|—9 to +106 : 0.9003 1.959 
Wiaterenali sitet a. 0-33 —.0643 | 8.505 


1ST Deets ee et st 


0.0788 
0.4238 
1.1398 


ao 
com | Ii i 
=O 


1.1071 
1.5132 
0.4853 


{ioe SIT petiiieen ace 1 


0.4460 
0.0625 
0.18182 
0.6821 


RUWOO oOnP | | RNN HPS 


— 


AUTHORITIES. 


1 Amagat. 4 Pierre. 7 Decker. 10 Broch. 13 Pinette. 
2 Barrett. 5 Kopp 8 Emo. II Spring. 14 Frankenheim. 
3 Zander. 6 Banas gell 9 Marignac. 12 Nicol. 15 Scheel. 
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TABLE 223. 


COEFFICIENTS OF THERMAL EXPANSION. 
Goefficients of Expansion of Gases. 


Pressures are given in centimetres of mercury. 


Coefficient at Constant Volume. 


2 Coeffi- 
ressure cient 
Substance. eral 


100. 


Reference. 


-37666 
-37172 
-36630 
36580 
.36660 
-30744 
-36650 
-36903 
.388606 
0 : : .4100 
Argon . 5 : .3068 
Carbon dioxide , -308 56 
i SE iis : : 36753 
. 3 ‘ .36041 
-37264 





0°=20° 

0°-40° 
0°—100° 

o0°—20° 
0°-100° 
0°-100° 
Carbon monoxide . 
Helium . ‘ 5 
Hydrogen 16°-132° 
ob I 5°-132° 
12°-185° 


0°-100° 
Nitrogen 13°-132° 
Oo. ° 

= 9-133 

“ 0°-20° 
iT; 0°-100° 
ae . e . 
Oxygen 11°-132° . 
“ 9°-132° : 
T1°132° . 





Nitrous oxide , 
Sulph’r dioxide SO2 


1 Meleander, Wied. Beibl. 14, 1890; Wied. 
Ann. 47, 1892. 

2 Chappuis, Trav. Mem. Bur. Intern. Wts. 
Meas. 13, 1903. 

3 Regnault, Ann. chim. phys. (3)5, 1842. 

4 Keunen-Randall, Proc. R. Soc. 59, 1896. 
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Coefficient at Constant Pressure. 


P Coeffi- 
ressure cient 
Substance. oat 


100. 


Reference. 


-3671 
-3693 
-30728 
36600 
.332 
-295 
.261 
242 
-3710 
37128 
-37100 
-37973 
37602 
-37410 
“37972 
37793 
1097 
6574 
-3669 
“3719 
+3903 
.3980 
.4187 
.4189 
-4071 
-3938 
-3799 


Air ; ° ‘ 76. 


257. 
100.1 


 O%100° . 
Hydrogen 0°-100° 
“ 


Carbon dioxide 
“ “ o°-20° 
0°—40° 
o0°-100° 
0°-20° 
o0°—100° 
0°-20° 
o0°—100° 
o°=7.5° 
64°-100° 
Carbon monoxide . 
Nitrous oxide 
Sulphur dioxide 
oe “ 


0°-119° 
o°-141° 
0°-162° 
0°-200° 
0°-247° 


Water- 
vapor 


Thomson has given, Encye. Brit. “ Heat,” 
the following for the calculation of the ex- 
pansion, E, between o° and roo® C. Expansion 
is to be taken as the change of volume under 
constant pressure : 

Hydrogen, £ = .3662(1 — .o0049V/v), 
Air, £ = .3662(1 — .0026 V/zv), 
Oxygen, £=.3662(1— .0032 V/v), 
Nitrogen, “ = .3662(1—.0031 V/zv), 
COg £ = .3662(1— .0164 V/v). 


V/v is the ratio of the actual density of the 
gas at o° C to what it would have at 0° C and 
1 Atm. pressure. 


5 Chappuis, Arch. sc. phys. (3), 18, 1892. 
6 Baly-Ramsay, Phil. Mag. (5), 38, 1894. 
7 Andrews, Proc. Roy. Soc. 24, 1876. 

8 Meleander, Acta Soc. Fenn. 19, 1891. 
g Amagat, C. R. 111, 1890. 

10 Hirn, Théorie méc. chaleur, 1862. 





TABLES 224-226. 227 
MECHANICAL EQUIVALENT OF HEAT. 


TABLE 224. — Summary. 


Taken from J. S. Ames, L’équivalent mécanique de la chaleur, Rapports présentés au congrés 
international du physique, Paris, 1900. 





Method. Result. 


.| Mechanical .|. ° : 5 ; -| 4.173 

Mechanical .|. ; ever -| 4-195 
4.187 
4.181 
4.176 
Reynolds-Morby .| Mechanical .|. . ‘ : oo awh uae = ||) 4.1882 


Griffiths . | Electrical . | ( Latimer-Clark = 1.4342v at 15°C. : ce 
2 
a : International Ohm : ; .| 4.187 


Latimer-Clark = 1.4340v. at 15° 
Schuster-Gannon | Electrical Eit. C., Elec. Chem. Equiv. Silver 4.1905 
= 0.0011 18g 

Callendar-Barnes | Electrical Eit. {| Latimer-Clark = 1.4342v. at 15°C. ] 4.179 











TABLE 225. — Reduced to Gramme-calory at 20° C. (Nitrogen thermometer), 


* 
Joule . : - | 4.169 X 107 ergs | 4.169 X IO! ergs. 
Rowland. .| 4.181 ae ae 4.181 feat 
Griffiths 5 .| 4.192 cs 4.184 ss 
Schuster-Gannon . | 4.189 re 4.181 ss 
Callendar-Barnes . | 4.186 se 4.178 ss 





* Admitting an error of 1 part per 1000 in the electrical scale. 


The mean of the last four then gives 


1 small (20° C.) calory = 4.181 X 10’ ergs. 


TABLE 226. — Conversion Factors for Units of Work. 





Joules 
Watts per Smalllac® 


Caloties. Foot-poundals. | Foot-pounds. 


I joule = 1 watt 
per second 


I small 20° cal- 
ory = 

I erg = 10o-” | 0.2392 X 1077 I 23.73 X 1077 re 103} 

1 kilog.-metre = g 0.23928 g X 107 23-732 23-73 


23-73 
4.181 X 107 | * 99.22 





1 foot-poundal = | .04214 .01008 421400. — I 


J 
g 
I 


1 foot-pound = .0421 4g .01008g 421400g | . g 
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228 TABLE 227. 
SPECIFIC HEAT OF THE CHEMICAL ELEMENTS. 


Range * of : ; rs Range * of 


Element. Temperature, Element. Temperature, Svecific 
Cc. : - 


eat. 


Aluminum ; —250 ; Iodine 0.0541 


. 9-98 
a ; ¢ ° ; Iridium . . | —186-+18 .0282 


100 ; sf : ; 18-100 0323 
‘ : 250 : Iron, cast t : 20-100 1189 
. . 500 : “ wrought . 15-100 “ET 52 
: 16-100 e - | 1000-1200 -1959 
Antimony. : 15 : By : 500 .176 
se a : 100 : “ hard-drawn o-18 .0986 
% ; : 200 ; ee sue 20-100 -1146 
Arsenic, gray . 0-100 : Se oe : .| —185-+20 | .o958 
black . 0-100 : Lanthanum . O-100 .0448 
Barium. - | —185--++20 Lead : : 15 0299 
Bismuth . . —186 eos 7 100 0311 
pe ° 300 0338 
75 to 310 .0356 
3 20-100 “11360 .0410 
fluid . 280-380 18-100 .03096 
16-256 .03191 
—100 -5997 
° 


so 


rans 


Boron : ; 
Bromine, solid . 
5 fluid . 


Cadmium . 
“e 


—_ 
m= O10 CONT 


ah 


Cesium 


Calcium 
“ 


Carbon, graphite 
“ “ 





“ 
diamond 
“ 
.i3 





Cerium ; 

Chlorine, liquid : Mercury 

Chromium : : f ; 
“ “ 


«“ 
“ 


Molybdenum 


: : Osmium ‘6 
Gallium, liquid . : Palladium. : 
ss solid . x aa s . 
Germanium 5 : ee . i 
Golds, aly 43 . Phosphorus, red 
oo ; ‘ x “yellow 
Indium . . ‘i + soa 














See opposite page for References. 


* Where one temperature alone is given, the “true” specific heat is given; otherwise, the “‘mean”’ specific heat. 
+ See Appendix. Tables 334-335. 


SMITHSONIAN TABLES. 


Element. 


Platinum 


“ 
“ 
“ 


Potassium . 
Rhodium 
Ruthenium 
Selenium 
Silicon 


1 Bontschew. 


Range * of 


TABLES 227 (continued)-228 


SPECIFIC HEAT. 
TABLE 227.—Specific Heat of the Chemical Elements (continued). 


Temperature, °C. 


—186-+18 
o-100 
I00 
500 
700 
900 
I100 
1500 
500 
Ir0o 
r500 
—185-+20 
10-97 
0-100 
—188-+18 
—185-+20 
—398 
“7-57. 
232 
—186-—79 
—79-+ 18 
o-100 
23 
100 
500 
17-507 
800 
907-1100 
—185-+20 


2 Naccari, Atti Torine, 23, 1887-88. 
3 Wigand, Ann. d. Phys. (4) 22, 1907. 


4 Nordmeyer-Bernouli, Verh. d. phys. Ges. 9, 1907; 


1908. 
5 Giebe, Verh. d. phys. Ges. 5, 1903. 
6 Lorenz, Wied. Ann. 13, 1881. 


7 Stiicker, Wien. Ber. 114, 1905. 
8 Person, C. R. 23, 1846; Ann. d. chim. (3) 21, 1847; 


24, 1848. 


9g Moisson-Gautier, Ann. chim. phys. (7) 17, 1896. 
1o Regnault, Ann. d. chim. (3) 26, 1849; 63, 1861. 
11 Andrews, Pog. Ann. 75, 1848. 


12 Eckardt-Graefe, Z. Anorg. Ch. 23, 1900. 
13 Bunsen, Pogg. Ann. 141, 1870; Wied. Ann. 31, 1887. 


14 Weber, Phil. Mag. (4) 49, 1875. 
15 Hillebrand, Pog. Ann. 158, 1876. 


16 Knietsch. 


17 Adler, Beibl. 27, 1903. 
18 Pionchon, C. R. 102-103, 1886. 
1g Tilden, Phil. Trans. (A) 201, 1903. 


20 Richards, Ch. News, 68, 1893. 


21 Trowbridge, Science, 8, 1898. 
* When one temperature alone is given, the ‘‘ true’ specific heat is given; otherwise, the ‘‘ mean ”’ specific heat. 
Compiled in part from Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 


Temper- 
ature,°C. 


Barnes. 


Tellurium 


cr 
Thallium : 


Thorium ; 
fin*S 

ss cast , 
“ fluid . 
Titanium . 
Tungsten . 


Uranium . 
Vanadium . 
ZINC.” s. u cs 


Range * of 


—188-+18 
0-54 
0-52 

II9Q-147 
—185-+20 
—188-+18 

I5-I00 
—185-+20 
20-100 
Oo-100 
—196-—79 
—76-+18 
21-109 
250 
II00 

—185-+20 
0-100 

—185-+20 
0-100 
0-08 
0-100 

—192-+20 





Temperature, °C. 


Specific 
Heat. 


0.137 
.1728 
-1809 
+235 
-033 
-047 
-0483 
.038 
-0326 
-0276 
.0486 
-0518 
-O551 
-05799 
-0758 


“ 











22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


IO, 


35 
36 
37 
38 
39 
40 
41 
42 
43 


Zirconium 


20-100 
0-100 
100 
200 
300 
0-100 








Berthelot, Ann. d. chim. (5) 15, 1878. 

Pettersson-Hedellius, J. Pract. Ch. 24, 1881. 

Violle, C. R. 85, 18773; 87, 1878. 

Regnault, Ann. d. chim. (2) 73, 1840; (3) 63, 1861. 

Behn, Wied. Ann. 66, 1898; Ann. d. Phys. (4) 1, 1900. 

Schmitz, Pr. Roy. Soc. 72, 1903. 

Nichol, Phil. Mag. (5) 12, 1881. 

Hill, Verh. d. phys. Ges. 3, rgor. 

Spring, Bull. de Belg. (3) 11, 1886; 29, 1895. 

Laemmel, Ann. d. Phys. (4) 16, 1905. 

Barnes-Cooke, Phys. Rev. 16, 1903. 

Wiegand, Fort. d. Phys. 1906. 

Tilden, Pr. Roy. Soc. 66, 1900, 71, 1903; Phil. Trans. 
(A) 194, 1900; 201, 1903. 

White, Phys. Rev. 28, 1909. 

Dewar, Ch. News, 92, 1905. 

Kopp, Phil. Trans. London, 155, 1865. 

Nilson, C. R. 96, 1883. 

Nilson-Pettersson, Zt. phys. Ch. 1, 1887. 

Mache, Wien. Ber. 106, 1897. 

Bliimcke, Wied. Ann. 24, 1885. 

Mixter-Dana, Lieb. Ann. 169, 1873. 

Magnus, Ann. d. Phys. 31, 1910. 


TABLE 228.—Specific Heat of Water and of Mercury. 


Specific Heat of Water. 


Rowland. 


I.0155 
1.0091 
1.0050 
I.0020 
1.0000 
0.9987 
-9978 
9973 
-9971 
9971 
9973 
-9977 
-9982 


Barnes’s results: Phil. Trans. (A) 199, 1902; 


Rowland’s as revised by Pernet. 


Barnes- 


Regnault. 


1.0094 
1.0053 


I.0023 | 


I.0003 
0.9990 
-9981 
9976 
9974 








Temper- 


ature,°C. 


60 
65 
70 
80 
90 
100 
120 
I40 
160 
180 
200 
220 


(H thermometer.) 


Barnes. 


0.9988 | 


9994 | 
Ooo! | 


I. 
I. 
i. 
Ie 





Phys. 


Regnault. 


Specific Heat of Mercury. 


i 
Specific ||| Temper-| Specific 
Heat. ature,°C.| Heat. 


Barnes- || Temper- 


ature,°C. 


0.03346 
-03340 
-03335 
-03330 
+03325 
.03320 
-03316 
.03312 
-03308 
.03300 
-03294 
-03289 
-03284 


0.9994 
1.0004 
1.0015 
1.0042 
1.0070 
I.OIOI 
1.0162 
1.0223 
1.0285 
1.0348 
1.0410 
1.0476 


90 
100 
110 
120 

_ 130 
140 
150 
170 
190 


0.03277 
-03269 
-03262 
+03255 
-03248 
-03241 
-0324 
-0322 
-0320 
.0319 











Rev. 15, 1902; 16, 1903. (H thermometer.) 


Barnes-Regnault’s as revised by Peabody; Steam Tables. 


The mercury data from 0° C to 80, Barnes-Cooke (H thermometer); from 90° to 140, mean of Winklemann, Nac- 
cari and Milthaler (air thermometer); above 140°, mean of Naccari and Milthaler. 
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TABLE 229.—Specific Heat of Various Solids.* 


Memperature Specific Heat. | Authority.t 


Alloys: 
Bell metal : C : 15-98 0.0858 
Brass, red : . : ; : ° .08991 
“« yellow . : : 2 . ; , ‘ ° 08831 
80 Cu+20 Sn . : ° : : ; d 5 14-98 0862 
88.7 Cu+11.3 Al. : 5 : ; A . 20-100 10432 
German silver . 0-100 09464 
Lipowitz alloy: 24. 97 Pb a Io. 13 ‘Cd BO 66 Bi 
+14.24 Sn . 5-50 +0345 
ss ‘ : : 100-150 0426 
Rose’s alloy : 27. 5 Pb+48. 9 Bit+23. Sm i : —77-20 0356 
“ ity 


20-89 0552 
Wood’s alloy: "25. 85 Pb ag 6.99 Cd a 52. 43. Bi si 
Ss 


2S wSwern 


an 
a 


4 5~50 +0352 
s : oe as ener is 2 100-150 0426 
Miscellaneous alloys: 
17.5 Sb+29.9 Btu 7 Zn+33-9 Sn a : 20-99 .05657 
37-1 Sb+62.9 : : : 10-98 -03880 
39-9, Pb-+60.1 BE : ; : : : ; : 16-99 03165 
«< (fluid) . : . 4 i 144-358 03500 
63.7 Pb+36.3 Sn. Sanne Bee : 12-99 .0407 3 
46.7 Pb+53.3 Sn  . ; 3 . : ; 10-99 04507 
63.8 Bi+36.2 Sn . . . : 20-99 04001 
40.9 Bi+53.1Sn .. ; : é ; : : 20-99 04504 
Gas coal : ‘ 3 . 20-1040 3145 
Glass, normal thermometer 16". 3 . : 19-100 1988 
«French hard thermometer 7 5 : . ~ -1869 
“ crown : . ; ‘ : : ; : 10-50 101 
se Hint a. . . : : ‘ 4 . , 10-50 ALL, 
Ice : : : ‘ : : ; : : . |—188- —252 146 
: . : , ; ‘ : : . . | —78-—188 285 
. : eh ais ¢ Suis . | —18-—78 .463 
India rubber | (Para) ; ; ¢ : 5 : : ?-100 .481 
Paraffin : : : - . , . | —20-+3 -3768 
: ; : 6 ° : : : . | —19--+20 -5251 
0-20 6939 
: ‘ . . : : ; : ° > 35-40 .622 
fluid . s : : . : 4 . : 60-63 FL 
Vulcanite . : : : ° A 7 : ; 20-100 -3312 


- 
= 


Ww 


- 
-~ 


ah 


as 
a a 





TABLE 230. — Specific Heat of Various Liquids.* 





a Temper- | Specific| Author- seats Temper- | Specific] Author- 
Liquid. ature °C.| Heat. | ity. Liquid. ature°C.| Heat. | ity.t 





Alcohol, ethyl. . - | —20 | 0.5053 Nitrobenzole : 28 |.0.362 
as SO ee : ° 54 Napthalene, CioHg, | 80-85 
ois 0 a 40 .648 “or - - | 90-95 
methyl . +} 5-10 | .590 Oils: castor . - 
Ee A - | 1§-20 | .601 citron . : 5-4 
Anilin. )%- . falas 15 514 olive 6.6 
a8 . . : : 30 520 sesame 
i ; . . : 50 529 turpentine . 
Benzole, CgHg. . ; 340 Petroleum . 
és : - : 423 Toluol, CgHg 
‘6 : : : ‘ .482 ar 3 
Diphenylamine, Cy2H4,N -464 scents : ; 
: ° ‘ : .482 CaCl, sp. gr. 1.14. 
Ethylether . . : on oe ea A 
Glycerine 7 a ‘ 576 
Nitrobenzole , ; . +350 














* These specific heat tables are compiled partly from more extended tables in Landolt-Bérnstein-Meyerhoffer’s Tables. 
t For references see Table 230, page 231. 
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TABLES 230 (continued)-231 . 231 
TABLE 230.— Specific Heat of Various Liquids. 


Tempera-| Specific] Author- 


ee Tempera-| Specific | Author- 
Liquid. : ture °C.| Heat. ity. 


ture °C. | Heat. ity. Liquid. 





CaCle, sp. gr. 1.20. Oo 0.712 DMG KOH+30 H20. 
‘“ “ “ +20 725 “ + 10o “ 
—20 | .651 s NaOH + 50 H,O 
° 663 “S “= 1000 
+20 676 = NaCl+ 10 H20O. 
12-15 | .848 | Pa +200, “ 
12-14 | .951 4 Sea water, sp. gr. I 0043 


3 | 13-17 975 a ¥ “i 140235 
ZnSO4-+50 H2O .| 20-52] .842| Ma oh eae “1.0463 ‘ 903 
“ +200 “  .}| 20-52] .952 ss 








A, Abbot. DMG, Dickinson, Mueller, and George. T, Tomlison. 
AM, A, M. Mayer. H-D, de Heen and Deruyts. S, Schiiz. 
B, Batelli. HM, H. Meyer. Th, Thomsen. 
Ie Lorenz. P, Person, W, Wachsmuth. 
Ln, Luginen. Pa, Pagliani. Wn, Winkelmann. 
G, Griffiths. M, Mazotto. R, Regnault. Z, Zouloff. 
Gon: Gee and Terry. Ma, Marignac. RW, R. W. Weber. 





TABLE 231. — Specific Heat of Minerals and Rocks. 





Tempera- | Specific |Refer- Substance Tempera- | Specific |Refer- 


Substance. ture °C. Heat. | ence. ture° C, | Heat. | ence. 








Andalusite . ; O-100 | 0.1684 
Anhydrite, CaSOy .| O-100 | .1753 
Apatite . : -| 15-99 1903 
Asbestos : : .| 20-98 195 
' Augite . . .| 20-98 1931 
Barite, BaSO, . .| 10-98 .1128 
Beryl . .| 15-99 1979 
Borax, NayByO7 fused 16-98 2382 
Calcspar, CaCQOsg . . 0-50 1877 
ve sak : O-100 +2005 
< suas : 0-300 | .2204 
Casiderite, SnOg . : 0933 
Corundum . : .1976 
Cryolite, AloFlg. 6NaF . .2522 
Fluorite,CaF2 . : 2154 
Galena, PbS . z . .0466 
Garnet . . é 1758 
Hematite, Fe,O3 3 < 1645 
Hornblende . ; ; 1952 
Hypersthene . : : 1914 
Labradorite : : 1949 
Magnetite . -156 
Malachite CusCOx 10 1763 
Mica (Mg) . : 2001 
(K) , ; : .2080 
Gliese : : : .2048 
Orthoclase  . ; E .1877 
Pyrites, copper. : 1291 
Pyrolusite, MnOg. 159 
Quartz, SiO, : 188 
“ ee ’ _ .1737 
2786 
400-1200] .305 


Rock-salt . -| 13-45 | 0.219 
Serpentine . - | 16-98 2586 
Siderite ; -| 9-98 -1934 
Spinel . . -| 15-47 194 
Male . : .| 20-98 -2092 
Topaz . 5 : O-100 
W ollastonite - | 19-51 
Zinc blende, ZnS . o-100 
Zircon . ; -| 21-51 
Rocks: 
Basalt, fine, black | 12-100 
“ec oe ee 20-470 
470-750 | - 
750-880 | .626 
880-1190] .323 
Dolomite . .| 20-98 222 
Gneiss ; .| 17-99 196 
s : - | 17-213 -214 
Granite . . | 12-100 -192 
Kaolin : .| 20-98 224 
Lava, Aetna .| 23-100 | .201 
_ -| 31-776 | .259 
“Kilauea . 25-100 | .197 
Limestone . .| I§-100 | .216 
Marble : : 0-100 520 
Quartz sand . | 20-98 -IQI 


Sandstone . 5 -— 222 





WIT OWOODOO RD AnHAHWARNA 





1 Lindner. 6 Kopp. 11 Bartoli. 
2 Oeberg. 7 Joly. 12 Morano. 
3 Ulrich. 8 Pionchon. 

4 Regnault. 9g Roberts-Austen, Riicker. 
5 Tilden. 10 R. Weber. 
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Compiled from Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen. 
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SPECIFIC HEATS OF GASES AND VAPORS. 


Substance. 


Acetone, CgsH¢O . 
“ce “ 
“ it9 j 


Air 
“ce 


Alcohol, C;H;0H 
6s “ce 
“«  C,.H3;0H 
Ammonia . . 
“ce 
t- e e 
Argon ‘ 
Benzole, CgHg 
“ac “ce 


« 


“ “ 


Bromine 


“ce 


Carbon dioxide, CO, 
“ 6 “ 


“ ee 


monoxide, CO. 
oe “cc 


disulphide, CS, 


Chlorine 


Chloroform, CHCl, 
“ “ 


Ether, C4H 00 
“ “ 


ce « 


Hydrochloric acid, HCl 


Hydrogen 
“ 


“ 


“ " sulphide, H2S 


Methane, CH, 
Nitrogen. 
“cc 


“ce 
“ 


Nitric oxide, ‘NO ‘ 


Nitrogen tetroxide, NOg 
oe “ “ce 


“ “ 
Nitrous oxide, NgO 
“ “ “cc 
“ “ “ 
Oxygen. 
“ 


Sulphur dioxide, SOz 


Water vapor, H,O 
“ “ce “ce 


“ “ “ 
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Range of 
Temp. °C, 


26-110 
27-179 
129-233 


i —30--++ 10 


0-100 
0-200 
20-440 
20-630 
20-800 
108-220 
IOI-223 
23-100 
27-200 
24-216 
20-90 
34-115 
35-180 
116-218 
83-228 
19-388 


N28 +7 


15-100 
11-214 
23-99 

26-198 
86-190 
13-202 
16-343 
27-118 
28-189 
69-224 
27-189 
25-111 
13-100 


22-214 


. |—28- +9 


12-198 
21-100 
20-206 
18-208 
0-200 
20-440 
20-630 
20-800 
13-172 
27-67 
27-150 
27-280 
16-207 
26-103 
27-206 
13-207 
20-440 
20-630 
16-202 
° 
100 
180 





TABLE 232. 


Sp. Ht. 
Constant 


Pressure. 


0.3468 
0.3740 
0.4125 
02377) 
0.2374 
0.2375 
0.2366 
0.2429 
0.2430 
0.4534 


0.4580 
0.5202 
0.5356 
0.5125 
0.1233 
0.2990 
0.3325 
0.3754 
0.0555 
0.0553 
0.1843 
0.2025 
0.2169 
0.2425 
0.2426 
0.1596 
0.1241 
0.1125 
0.1441 
0.1489 
0.4797 
0.4618 
0.4280 
0.1940 
0.1867 
3.3996 
3.4090 
3.4100 
0.2451 
0.5929 
0.2438 
0.2419 
0.2464 
0.2497 
0.2317 
1.625 
I.II5 
0.65 
0.2262 
0.2126 
0.2241 
0.2175 
0.2240 
0.2300 
0.1544 
0.4655 
0.421 
0.51 


Authority. 


Wiedemann. 


“ce 


Regnault. 


“ec 
“ 


Holborn and 
Austin. 


Regnault. 


Regnault. 

Wiedemann. 

Regnault. 

Dittenberger. 

Wiedemann. 
“ 


Regnault. 
“ 


Strecker. 
Regnault. 
“ 


6 


Wiedemann. 


6“ 


Regnault. 


Strecker. 
Wiedemann. 
“ 

Regnault. 
Wiedemann. 
“ 

Strecker. 
Regnault. 
“ 


“ 


Wiedemann. 
Regnault. 


“cc 


Holborn and 
Austin. 
ce 
Regnault. 
Berthelot and 
Olger. 


Regnault. 
Wiedemann. 
“ 


Regnault. 
Holborn and 
Austin. 
Regnault. 
Thiesen. 


“ 


“ec 








Range of 
Temp.°C. 





Authority. 


Lummer and 
Pringsheim. 


Jaeger. 
Stevens, 


“ 


Wiillner. 
‘ec 


Niemeyer. 
Pagliani. 


Stevens 
Strecker. 


Lummer and 
Pringsheim. 


Wiillner. 


Beyme. 
Strecker. 
Martini. 
Beyme. 
Stevens. 
Beyme. 
Miller. 
Low. 
Strecker. 
“ 


Lummer and 
Pringsheim. 


Miiller. 


Cazin. 


Natanson. 
Wiillner. 
“ 
Lummer and 
Pringsheim. 
Miller. 


Beyme. 
Jaeger. 





TABLES 233-236. 233 


THERMOMETERS. 


TABLE 233.—Gas and Mercury Thermometers. 


If ¢a, tn, 002; 416, “59, ¢r, are temperatures measured with the hydrogen, nitrogen, carbonic acid, 
16%, sg, and “ verre dur” (Tonnelot), respectively, then 





ta — tp = SS [— 0.61859 ++ 0.0047351.¢ — 0.000011 577./2]* 
ty — tp = roo — 0.55541 + 0.0048240.¢ — 0.000024807.22]* 
toog— tr = foe [— 0.33386 + 0.0039910.¢ — 0.00001 6678.2? ]* 
ta — tig = Loe [— 0.67039 + 0.0047351.4 — 0.000011 577.22]f 
ty — ¢59 = foe [— 0.31089 -+ 0.0047351.¢ — 0.000011 577.22] t 


* Chappuis; Trav. et Mém. du Bur. internat. des Poids et Mes. 6, 1888. 
+ Thiesen, Scheel, Sell; Wiss. Abh. d. Phys. Techn. Reichanstalt, 2, 1895; Scheel; Wied. Ann. 58, 1896: D. Mech. 


Ztg. 1897. 


TABLE 234 tu—t. (Hydrogen—16"), 





—.042°| —.047° 
—.084 | —.087 
—.109 | —.110 
—.119 | —.119 
—.118 | —.117 
—.107 | —.106 
—.090 | —.087 
—.066 | —.064 
—.039 | —.036 
—.009 





TABLE 235. ta—t;. (Hydrogen— 59!"), 




















TABLE 236. (Hydrogen —16'), (Hydrogen — 69!"), 


—20° —25° 


+0.19° | +0.25° 
-+o.10° | +0.14° 





All compiled from Landolt-Boérnsteim-Meyerhoffer’s Physikalisch-chemische Tabellen. 
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234 TABLES 237, 238. 


AIR AND MERCURY THERMOMETERS. 


TABLE 237. tam—tis (Alr—1601.) 














TABLE 238. 


3° 4° 
.000 
—.001 
—.002 
—.006 
—.O10 
—.016 
—.022 
—.032 
—.044 
O57 
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—.027 
—.068 
—.095 
—.108 
—.110 
—.103 
—.088 
—.067 
—.O41 
—.O14 


+.014 
+.041 
+.064 
+.083 


1-095 


+.092 
1-073 
+.041 


—.007 


—.073 
—.158 
—.264 
—.392 
—.546 
—.725 
933 
—I.17I 


2 |—1.440 


1.743 


5° 


-000 
—.001 
—.003 
—.006 


—.O10 
—.o16 


—.023 
—=.033 
—.045 
—.059 





—.032 
—.O71 
OO 
—.109 
—.110 
—.102 
—.086 
—.065 
=7-039 
—.OII 


+.017 
1043 
+.066 
+.084 
-+.096 
+.098 
+-090 
+.071 
1-037 
—.013 


—.080 
—.168 
—=:27/5 
—.407 
—.562 
== 745 
—-955 
—1.196 
—1.469 
—1.776 


tam—ty. (Alr—69"1.) 





+068 


+-033 
—.019 


—.088 
—.177 
—.287 
—.421 
ee 
— 978 


—I.222 


—1.498 | — 


—1.808 











TABLES 239-241. 235 


GAS, MERCURY, ALCOHOL, TOLUOL, PETROLETHER, PENTANE, AND 
PLATINUM-RESISTANCE THERMOMETERS. 


TABLE 239. ti—ty (Hydrogen-Mercury). 


English ‘ Nitrogen CO, Ther- 
Choisy-le- 122U1,* /Thermometer.| mometer. 
Tao—Ty.t Tu—T¢o,-t 


Temper-} Thuringer| Verre dur. | Resistance C 1 
ature, C.| Glass.* | Tonnelot.t Glass.* Gloss Roi.* 


° 








* Schlosser, Zt. Instrkde. a1, 1901. t Chappuis, Trav. et mém. du Bur. Intern. des Poids et Mes. 6, 1888. 


TABLE 240.— Comparison of Air and High Temperature Mercury Thermometers, 


Comparison of the air thermometer with the high temperature mercury thermometer, filled under 
pressure and made of 59” glass. 





Mahlke, Wied. Ann. 1894. 


TABLE 241.— Comparison of Hydrogen and Other Thermometers. 


Comparison of the hydrogen thermometer with the toluol, alcohol, petrolether, and pentane there 
mometers (verre dur). 





Hydrogen. Toluol.* Alcohol I.* Alcohol I1.* Petrolether.t Pentane.¢ 


° 
0.00 
—8.54 


—16.90 
—25.10 


110 


—33.1 
—41.0 

—48.90 
—56.63 


ees 


I 
-_ 
oa 8 
On 





* Chappuis, Arch. sc. phys. (3) 18, 1892. t Holborn, Ann. d. Phys. (4) 6, 1g. + Rothe, unpublished. 
All compiled from Landolt-Bérnstein-Meyerhoffer’s Physikalisch-chemische Tabellen, 
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236 TABLE 242. 


CORRECTION FOR TEMPERATURE OF MERCURY IN THERMOMETER 
STEM. 


The Stem Correction is proportional to “B(Z—7+): where z is the number of degrees in the 
exposed stem; @ is the apparent coefficient of expansion of mercury in the glass; 7'is the measured 
temperature ; and ¢ is the mean temperature of the exposed stem determined by another ther- 
mometer, exposed some 10 cm. from, and at about half the height of, the exposed stem of the first. 


For temperatures up to 100°C, the value of 6 is for: 





Jena glass X VI™ or Greiner and Friedrich resistance glass, ae OF 0.000159; 


I 
6100 

At 100° the correction is in round numbers 0.o1° for each degree of the exposed stem; at 200° 
0.02°; and for higher temperatures proportionately greater. At 500° it may amount to 0.07° for 
each exposed degree. 


Tables 242-244 are taken from Rimbach, Zeitschrift fiir Instrumentenkunde, 10, 153, 1890, and 
apply to thermometers of Jena or of resistance glass. 





Jena glass 59”, Or 0.000164. 


TABLE 242.— Stem Correction for Thermometer of Jena Glass (0°-360° C.). 


Degree length 0.9 to 1.1 mm; ¢=the observed temperature; /’—that of the surrounding air 
I dm. away; #=the length of the exposed thread. 


CoRRECTION TO BE ADDED TO THE READING f. 


100° 120° 





0.04 0.07 
0.19 0.25 
0.36 0.42 
0.48 0.60 
0.59 0.79 
0.79 0.99 
0.98 1.20 
105 
1.28 
1.47 
1.88 
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TABLES 243, 244. 237 


CORRECTION FOR TEMPERATURE OF MERCURY IN THERMOMETER 
STEM (continued). 


TABLE 243. —Stem Correction for Thermometer of Jena Glass (0°-360° 0). 


Degree length 1 to 1.6 mm.; ¢=the observed temperature; “= that of the surrounding air 
one dm. away; 7 =the length of the exposed thread. 





CoRRECTION TO BE ADDED TO THERMOMETER READING.* 


t¢—w 





120° | 140° | 160° | 180° | 200° | 220° 





0:27" |" 0:33) 150.38 
0.46 | 0.53 | 0.61 | 0.67 
0.70 | 0.78 | 0.88 | 0.97 
0.94 | 1.04 | 1.16 | 1.28 


1.17 | 1.31 | 1.44 | 1.59 
W425) T6582 | 1.74) || 1.90 
1.67 | 1.86 | 2.04 | 2.23 
1.94 | 2.15 | 2.33 | 2.55 


2.20 
2.45 
2.70 
2.95 


3.20 
3-47 
3-74 
4.00 


2.64 | 2.89 
3-23 
3°57 
3:92 


4.28 


bowpR 
ARON 


he Om 





4.27 
4.54 


YUAN FAW WHHNS 
Oo ON AN Own AO 


SIQ ON] 








* See Hovestadt’s “‘ Jena Glass” (translated by J. D. and A. Everett) for data on changes of thermometer zeros. 


TABLE 244.— Stem Correction for a so-called Normal Thermometer of Jena Glass (0°-100° ©). 
Divided into tenth degrees; degree length about 4 mm. 





CORRECTION TO BE ADDED TO THE READING f. 
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2 38 TABLES 245-247. 
RADIATION CONSTANTS. 
TABLE 246.— Radiation Formule and Oonstants for Perfect Radiator. 
The radiation per sq. cm. from a “ black body” (exclusive of convection losses) at the temper- 
ature 7° (absolute, C) to one at 2 is equal to 
J=a(74—#) (Stefan-Boltzmann) ; 
where o = 1.277X10-2 gramme-calories per second per sq. centimetre. 


= 7.66: 10-11 <pminute a «6 a 
= 5.32 X 10-1? watts per sq. centimetre. 


The distribution of this energy in the spectrum is represented by Planck’s formula: 


C2 
ae er). 
where /, is the intensity of the energy at the wave-length \ (A expressed in microns, yw) and ¢ is 
the base of the Napierian logarithms. From Kurlbaum’s value of the difference of the total 
energy radiated from black bodies at 100° C and 0° C, /,090 — /o = 0.0731 watts per square cen- 
timetre (whence the above value of ¢) and Nmax Z’= 2930 (the mean of Paschen’s and Lummer’s 
values), the following constants have been calculated (see Planck, Ann. d. Phys. 4, p. 562, 1901): 


. cal. p zt. 
C; = 8.813 X 108 for fin = 3.688 X 104 for J in at 
C2 = 14550 for A in microns (x) ; 
. . tt. 
SFasx = 2.869 X 10716 75 for J in ar = 1.200 X 107157 for Jin et 


Amex Z = 2930 for A in microns (y). 


TABLE 246. — Radiation in Gramme-Calories per 24 Hours from a Perfect Radiator at ¢°C to an abso- 
lutely Cold Space (—273° C). 


Computed from the Stefan-Boltzmann formula (Ekholm, Met. Z. 1902). 


1292 
1324 
1356 
1530 
1713 
1916 
2134 


5519 
290X108 
294X108 
852X105 























TABLE 247.— Values of J, for Various Temperatures Centigrade. 


Ekholm, Met. Z. 1902, used C, = 8346 X 10 and C, = 14349, and for the unit of time the day. 
For 10°, the values for J, have been multiplied by ro, for the other temperatures by roo. 


T= 100° C} 30° C | 18°C} 08 C | —30° C | —80° C 100° C} 30°C} 15°C | 08 C | —30°C | —80° C 


SIX | 2961 | 2557 | 2175| 1491 | 623 
443 | 2626 | 2281 1954} 1363 | 594 
386 | 2329 | 2034] 1754] 1242 | 56r 
337 | 2068 | 1816 | 1574| 1129 | 527 
295 | 1840 | 1622 | 1413] 1026 | 494 
259 | 1639 | 1448 | 1270] 931 


228 | 1462] 1298| 1141} 846 | 428 
202 | 1307 | 1165 | 1028 
179 | 1170| 1047 | 926 
142 | 947| 850) 757| 579 
114 | 771 | 696] 623] 482 
44 | 311| 285) 259; 209 
20} 146|-135)|'-124)| 102 
10+ 77 }~ 72] = 60) =55 
4 27) ected 20 
2 | 12 II 10 
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TABLES 248, 249. 239 


COOLING BY RADIATION AND CONVECTION. 


TABLE 248. — At Ordinary Pressures. TABLE 249.— At Different Pressures. 
According to McFarlane®* the rate of loss of heat by a sphere Experiments made by J. P. Nicol in Tait’s Labo- 
placed in the centre of a spherical enclosure which has a ratory show the effect of pressure of the en- 
blackened surface, and is kept at a constant temperature of closed air on the rate of loss of heat. In this 
about 14° C, can be expressed by the equations case the air was dry and the enclosure kept at 


about 8° C, 
¢ = .000238 + 3.06 X 10-68% — 2.6. X 10—872, 


when the surface of the sphere is blackened, or 
Polished surface. Blackened surface. 
é = .000168 + 1.98 X 1076 — 1.7 X 10-872, 


when the surface is that of polished copper. In these equa- 
tions, ¢ is the amount of heat lost in c. g.s. units, that is, 
the quantity of heat, small calories, radiated per second per 
square centimetre of surface of the sphere, per degree differ- 
ence of temperature #, and # is the difference of temperature 
between the sphere and the enclosure. The medium through 
which the heat passed was moist air. The following table 
gives the results. 


PRESSURE 76 CMS. OF MERCURY. 


Value of e. 


Polished surface. | Blackened surface. 


000178 000252 
PRESSURE 10.2 . OF MERCURY. 


.000186 .000266 


67.8 .00492 : .01 298 
61.1 00433 -O1158 
55 00383 01048 
49-7 .00340 .00898 
44.9 .00302 00791 
40.8 .00268 -00490 


.000193 .000279 
.000289 
000298 
000306 
.000313 
.000319 
.000323 
.000326 


000328 


000328 





* “Proc, Roy. Soc.’ 1872. 
+ ‘Proc. Roy. Soc.’ Edinb, 1869. 
See also Compan, Annal. de chi. et phys. 26, p. 526. 
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240 TABLES 250, 251. 


COOLING BY RADIATION AND CONVECTION. 
TABLE 250. — Cooling of Platinum Wire in Copper Envelope. 


Bottomley gives for the radiation of a bright platinum wire to a copper envelope when the space between is at the 

highest vacuum attainable the following numbers : — 

t= 408° C., ef = 378.8 X 10-4, temperature of enclosure 16° C. 

%= 505° C., ef—=726.1 X 10-4, ss sc 17° C. 
It was found at this degree of exhaustion that considerable relative change of the vacuum produced very small 
change of the radiating power. The curve of relation between degree of vacuum and radiation becomes asymp- 
totic for high exhaustions. The following table illustrates the variation of radiation with pressure of air in 
enclosure. 


Temp. of enclosure 16° C., = 408° C. Temp. of enclosure 17° C., = 505° C. 


Pressure in mm. et Pressure in mm. 


740. 8137.0 X 10-4 0.094 1688.0 X 10-4 


440. 7971.0 “ 1053 1255.0 
140. 7875.0 034 1126.0 “ 


“ 


2: 7591.0 013 920.4 
4. 6036.0 .0046 831.4 
0.444 2683.0 00052 707.4 
.070 1045.0 .OOOIg 746.4 
034 727.3 Lowest reached ; 26% 
O12 539-2 but not measured LESS 
.0051 430.4 
-00007 378.8 





TABLE 251. — Effect of Pressure on Loss of Heat at Different Temperatures. 


The temperature of the enclosure was about 15° C. The numbers give the total radiation in therms per square cen- 
timetre per second. 


Pressure in mm. 


Temp. of 
wire in C°. 


Nore. — An interesting example (because of its practical importance in electric light- 
ing) of the effect of difference of surface condition on the radiation of heat is given on the 
authority of Mr. Evans and himself in Bottomley’s paper. The energy required to keep 
up a certain degree of incandescence in a lamp when the filament is dull black and when 
it is “flashed ” with coating of hard bright carbon, was found to be as follows : — 


Dull black filament, 57.9 watts. 
Bright “ ee 39.8 watts. 
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TABLE 252. 241 
PROPERTIES OF STEAM. 
Metric Measure. 


The temperature Centigrade and the absolute temperature in degrees Centigrade, together with other data for steam 
or water vapor stated in the headings of the columns, are here given. The quantities of heat are in therms or calo- 
ries according as the gramme or the kilogramme is taken as the unit of mass, 





oration from o° at 
=H—A. 

Litres per gramme, 
=, 


or cubic metres 


ternal-work heat 
per kilog. 


Ratio of inner la- 
tent heat to vol- 
ume of steam.t 


=H —(h+ Ap). 


Inner latent or in- 
ternal-work heat 


Total heat of evap- 
Outer latent or ex- 


‘ 
Ss 
- 
° 
a 
a 
> 
vo 

-_— 
° 
~ 
4 
Vv 

he 


606.5 
603.0 
599°5 

Oo 


Absolute temp. 
Pressure in mm. 
of mercury. 
Pressure in 
grammes per sq. 
centimetre = 2. 
Pressure in 
atmospheres. 
Heat of liquid 


tion 


: : 31.89 
12.70 ; : : 596.0 | 32.32 
17.39 t : : 592.6 | 32.75 


23-55 2 ; : 589.1 | 33.20 
31.55 .042 3 585-6] 33.66 
41.83 : : 582.1 | 34.12 
54-91 072 | 618. 587.6 | 34.59 
71.39 : 3 575-1 | 35.06 


91.98 21. 571-7 | 35-54 
117.47 : 568.2 | 36.02 
148.79 : 24. -13| 564.7 | 36.51 
186.94 : 13 561.1 | 37.00 
233.08 27. 557-6| 37-48 





288.50 554-1 | 37-96 
354.62 : : : 550-6| 38.42 
433-00 : , 547-1 | 38.88 
525-39 9} 90.38 | 543-6 | 39.33 
633-69 : : 540.0 | 39.76 


760.00 ; : 536.5 | 40.20 
906.41 ; : 533-0 | 40-63 
1075.4 : : 529.4| 41.05 
1269.4 : 525.8 | 41.46 
1491.3 ; 522.3| 41.86 








1743-9 : 518.7 | 42.25 
2030.3 ; 515-1 | 42.63 
2353-7 : 511.6| 43.01 
2717.6 : : 508.0 | 43.38 
3125.6 ; 504-4 | 43-73 


3581.2 : 500.8 | 44.09 
4088.6 5 : 5 |497-2| 44-43 
4651.6 . ‘7 1493-5 | 44-76 
5274-5 . 489.9 | 45-09 
5961.7 . 486.3] 45-40 








6717.4 : 482.7 | 45.71 
7546.4 661. 479-0 | 46.01 
8453-2 . 475-3 | 46.30 
9442.7 . 471.7 | 46.59 
468 |10520. : 468.0 | 46.86 








473 |11689. . 464.3| 47-13 








* Where A is the reciprocal of the mechanical equivalent of the thermal unit. 


¢ —7 —(4+ Apo) _ __internal-work pressure _| Where v is taken in litres the pressure is given per square 
v mechanical equivalent of heat Ay 
decimetre, and where v is taken in cubic metres the pressure is given per square metre, —the mechanical equivalent 
being that of the therm and the kilogramme-degree or calorie respectively, 
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TABLE 253. 
PROPERTIES OF STEAM. 
British Measure. 


ities gi in the different columns of this table are sufficiently explained by the headings. The abbrevia- 
waar Bor U. stands for ‘British thermal units. With the exception of column 3, which was calculated for this 
table, the data are taken from a table given by Dwelshauvers-Dery (Trans. Am. Soc. Mech. Eng. vol. xi.), 


242 





per pound 


steam in 
External latent 
heat per pound 
pound of steam 


of steam in 
heat per pound 


Weight per 
cubic foot in 
Heat of water 
per pound in 
Internal latent 
Total latent 

of steam in 
Total heat per 


heat 
of 


in pounds per 
feet. 


square inch, 

in pounds per 
square foot. 
Pressure in 
atmospheres. 
Temp. in 
degrees Fahr. 
Volume per | 
pound in cubic 


Pressure 


vo 
% 
s 
a 
a 
a 
s 
Py. 
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TABLE 253 (continued). 243 
PROPERTIES OF STEAM. 
British Measure. 


Pressure in 
pounds per 
square inch. 
Pressure in 
pounds per 
square foot. 
Pressure in 
atmospheres. 
Temp. in 
degrees Fahr. 
Volume per 
pound in 
cubic feet. 
Weight per 
cubic foot 
in pounds. 
Heat of water 
per pound in 
Bere 
Internal latent 
heat per pound 
of steam in 
External latent 
heat per pound 
of steam in 
Total latent 
heat per pound 
of steam in 
Total heat per 
ound of steam 


RB 


N™N 
wh 
ato 
ar O 
O HW 
OL 


NNI™N 
ao 

WwW 

nN 

‘8 


SS STs Poe 021 C0100 
a 


HEHWUnO SI 
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to 
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Oo 
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o44 TABLE 253 (continued). 
} PROPERTIES OF STEAM. 
British Measure. 


heat per pound 
of steam in 
External latent 
heat per pound 
pound of steam 
inves de Us 


of steam in 
heat per pound 


Pressure in 
pounds per 
square inch. 
Pressure in 
pounds per 
square foot. 
Pressure in 
atmospheres. 
degrees Fahr. 
Volume per 
pound in 
cubic feet. 
Weight per 
cubic foot in 
Heat of water 
er pound in 
eles 
Internal latent 
Total latent 
of steam in 
Total heat per 


a 
° 
°o 


14400 
14544 
14688 
14832 
14976 


15120 
15264 
15408 
15552 
15096 





15840 
15984 
16128 
16272 
16416 


16560 
16704 
16848 
16992 
17130 





17280 
17424 
17568 
17.702 
17856 


18000 
18144 
18288 
18432 
18576 





18720 
18864 
19008 
19152 
19296 


19440 
19584 
19728 
19872 
20016 





NN Nv NON 


b Co WWnNN 


NNN NN 


ON AN 


20160 
20304 
20448 
20592 
20736 


20880 
21024 
21168 
21312 


21456 
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Pressure in 
pounds per 
square inch. 
Pressure in 
pounds per 
square foot. 
Pressure in 
atmospheres. 


150 
151 
152 
ESS 
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TABLE 253 (continued), 
PROPERTIES OF STEAM. 
British Measure. 


heat per pound 
of steam in 


Bata, 


degrees Fahr. 
Volume per 
pound in 
cubic feet. 
Weight per 
cubic foot in 
Heat of water 
per pound in 
Internal latent 


Temp. in 


WwW 
Ann 
DO 0 
wb 





External latent 

heat per pound 

of steam in 
Tit). 


oo 
RN 
oo 
NO B. 


oC 

Ee 
\o 
oun 


heat per pound 


of steam in 


Beles 


Total latent 


245 


Total heat per 
ound of steam 


Pp 





246 TABLE 253 (continued). 


PROPERTIES OF STEAM. 
British Measure. . 


pound 


pound 
of steam in 


ound in 
of steam in 


din 
feet. 


cubic 
ound of steam 


Pressure in 
pounds per 
square inch. 
Pressure in 
pounds per 
square foot. 
Pressure in 
atmospheres. 
Temp. in 
degrees Fahr, 
Volume per 
pound i 
Weight per 
cubic foot in 
Heat of water 
per 

Internal latent 
heat per pound 
of steam in 
External latent 
heat per 
BTUs 
Total latent 
heat per 
Baw, 
Total heat per 
ip 


N 
nity 
Om 
NW 


ww wa 
co Go CO 
Nea 
OD 
90 G0 CO 
AAS 
ISI 

mB 


842.5 
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RATIO OF THE ELECTROSTATIC TO THE ELECTROMAGNETIC UNIT OF 
ELECTRICITY = FP. 


Vv 
Cm. per sec. 


2.75-2.92 X 1010 
2.71-2.88 
2.86-3.00 

2.950-3.018 


2.98- 3.00 


3.001-3.029 
3-016-3.031 


2.999-3-009 


3.003-3- 
3-005-3.015 


2.995-3-010 


2.990-2.995 


2.99706-2.997 41 


311X100 


2.84 
2.81 
2.90 
2.981 
2.96 
2.967 


Determined by 


R. Kohlrausch and 
W. Weber. 


‘Maxwell. 


Thomson and King. 
McKichan. 
Rowland. 

Ayrton and Perry. 
Hockin. 

Shida. 

Stoletow. 

Exner. 

J. J. Thomson, 
Klementcié. 


Colley. 
Himstedt, 


Thomson, Ayrton 
and Perry. 

Rosa. 

J. J. Thomson and 
Searle. 

Pellat. 

Abraham. 

Hurmuzescu. 

Perot and Fabry. 

Webster. 

Lodge and Glaze- 
brook. 

Rosa and Dorsey. 


Reference. 


Pogg. Ann. 99; 1856. 
Phil. Trans. ; 1868. 
B. A. Report; 1869. 
Phil. Mag. 47; 1874. 
Phil. Mag. 28; 1889. 
Phil. Mag. 7; 1879. 
B. A. Report; 1879. 
Phil. Mag. 10; 1880. 
Jour. de Phys.; 1881. 
Wien. Ber.; 1882. 
Phil. Trans. ; 1883. 
Wien. Ber. 83, 89, 93; 1881-6. 


Wied. Ann. 28; 1886. 
Wied. Ann. 29, 33, 35; 1887-8. 


Electr. Rev. 23; 1888-9. 
Phil. Mag. 28; 1889. 


Phil. Trans.; 18go. 

Jour. de Phys. 10; 1891. 
Ann. Chim. et Phys. 27; 1829. 
Ann. Chim. et Phys. 10; 1897. 
Ann. Chim. et Phys. 13; 1898. 
Phys. Rev. 6; 1898. 


Cam. Phil. Soc. 18; 1899. 
Bull. Bur. Standards 3; 1907. 





The last of the above determinations is the result of an extended series of measurements upon 
various forms of condensers, and is believed to be correct within 1/100 per cent. This, however, 
assumes that the International Ohm is 10° c.g.s. units. The value of Vis therefore subject to 
one-half the error of the International Ohm, 
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DIELECTRIC STRENGTH. 
TABLE 255. — Steady Potential Difference in Volts required to produce a Spark in Air with Ball Electrodes. 


R=0. 
Points. 








Based on the results of Baille, Bichat-Blondot, Freyburg, Liebig, Macfarlane, Orgler, Paschen, Quincke, de la Rue, 
Wolff. For spark lengths from 1 to 200 wave-lengths of sodium light, see Earhart, Phys. Rev. 15, p. 163; Hobbs, 
Phil. Mag. 10, p. 607, 1905. 


TABLE 256.— Alternating Current Potentials required to produce a Spark in Air with various Ball Elec- 
trodes. 


The potentials given are the maxima of the alternating waves used. Frequency, 33 cycles per 
second. 








Spark length. 
cm. 


0.08 
ine 





Based upon the results of Kawalski, Phil. Mag. 18, rgo9. 
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DIELECTRIC STRENGTH. 
TABLE 257. — Potential Necessary to produce a Spark in Air between more widely Separated Electrodes. 


Steady potentials. Steady potentials. 





Alter- 
Alter- 


nating current. 


Ball electrodes. Cup electrodes. Ball electrodes. 





Projection. 


nating current, 


R=1 cm. 


Spark length, cm. 
Dull points. 

Spark length, cm. 
Dull points. 


R=r1cm. |R=2.5cm. 


4-5 mm. 1.5mm. | 








= = - “ 11280 ‘ 61000 
17610 17620 - 17420 , = 

_ 23050 - 22950 i 67000 
30240 31390 31400 | 31260 7 3000 
33800 30810 - 36700 | : 82600 
37930 44310 = 44510 | 92000 
4232 56000 56500 | 56530 - 
45000 65180 - 68720 | IOI000 
40710 71200 80400 | 81140 ; 119000 

~ 75300 92400 140600 
49100 78000 103800 2 165700 

- 81540 114600 190900 
50310 | 83800 126500 


, 135700 


This table for longer spark lengths contains the results of Voege, Ann. der Phys. 14, 1904, using alternating current 
and ‘‘dull point”? electrodes, and the results with steady potential found in the recent very careful work of C. MiiL 
ler, Ann. d. Phys. 29, 1909. ; 


— The specially constructed elec- 

aks trodes for the columns headed 

; . ‘cup electrodes”’ had the form of 

AL a projecting knob 3 cm. in diame- 
x — ¢ 


: : ter and having a height of 4.5 mm. 
:€— om —}: and 1.5 mm. respectively, attached 
: = : to the plane face of the electrodes. 
ae These electrodes give a very satis- 





WREWW HHUA OOO 
mMOnmNOMmMdOMdOMNN ONWMNwW 








wm 























factory linear relation between the 
spark lengths and the voltage 
throughout the range studied. 


TABLE 258. — Effect of the Pressure of the Gas on the Dielectric Strength. 
Voltages are given for different spark lengths 7. 


E ; LE pa 


= 744 939 
483 IOIS 1350 
582 1290 1740 
771 1840 2450 


1060 2460 3300 
1420 3500 4500 
1820 4505 6270 
2150 5475 | 7650 


2420 6375 8950 
2720 7245 | 10210 
3035 8200 | 11570 














This table is based upon the results of Orgler, 1899. See this paper for work on other gases (or Landolt-Bérnstein- 


Meyerhoffer). i i 
Tor long Dee lengths in various gases see Voege, Electrotechn. Z. 28, 1907. For dielectric strength of air and CO, 


in cylindrical air condensers, see Wien, Ann, d. Phys. 29, 1909. 
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TABLES 259, 260. 


DIELECTRIC STRENGTH. 


TABLE 259.— Dielectric Strength of Materials. 


Potential necessary for puncture expressed in kilovolts per centimetre thickness of the dielectric. 


Substance. 


Ebonite 
Empire cloth 
ss paper . 
Fibre.) s!faee 
Fuller board 
Glass\ 235 Ae; 
Granite (fused) 
Guttapercha. 
Impregnated jute . 
Leatheroid 
Linen, varnished . 
Liquid air 
Mica: 
Madras 0.1 mm. 
e 1.0 
Bengal o.1 
s¢ 1.0 
Canada o.1 
s 1.0 
South America . 
Micanite 








Thickness. 


Kilovolts 
per cm, 


300-1100 
80-300 
450 
20 
200-300 
300-1 500 
go 
80-200 
20 
30-60 
100-200 
40-90 


1600 
300 
2200 
700 
1500 


Substance. 


Thickness. 
0.2 mm. 
ro. (°° 


Oils: 
Castor 


Cottonseed . 
Lard 0.2 
s 1.0 
Linseed, raw 0.2 
“ “cc re) 
s boiled 0.2 
“ 6é 1.0 
Lubricating. . : 
Neatsfoot 0.2 
ss 1.0 
0.2 
1.0 
0.2 
1.0 
Sperm, mineral 0.2 
“ee 66 1.0 
natural 0.2 
ce “ 1.0 
Turpentine 0.2 
s 1.0 





Olive 
Paraffin 





Kilovolts 


per cm. 








Kilovolts 


Substance. ponent 


Papers: 
Beeswaxed . 
Blotting . 
Manilla 
Paraffined . 
Varnished . 

Paraffine : 

Melted 
Melt point. 
Solid 43° 
“c 47° | 
“ 52g 
“ 70° 

Presspaper. 

Rubber . 

Vaseline. .. 

Thickness. 
0.2 mm, 
TO" 


35° 
400 
230 
450 
45-75 
160-500 
90-130 


140 
80 





TABLE 260.— Potentials in Volts to Produce a Spark in Kerosene. 


Electrodes Balls of Diam. d. 





Determinations of the dielectric strength of the same substance by different observers do not agree well. 


cussion of the sources of error see Moscicki, Electrotechn. Z. 25, 1904. 3 : 
For more detailed information on the dependence of the sparking distance in oils as a function of the nature of the 
electrodes, see Edmondson, Phys. Review 6, 1898. 
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TABLE 261. 251 


ABSOLUTE MEASUREMENTS OF CURRENT AND OF THE ELECTROMO- 
TIVE FORCE OF STANDARD CELLS. 

OOOO 

Electrochemical _ 


Equivalent found 
with Voltameter of 


Electromotive 
Force of 


Observer. Clark | Weston h Porous 


Rayleig 
Cell Cell Cup 
at 15° at 20°. ‘Form. Form. 





volts. volts. mg. mg. 


1.1183 


Tangent galvanometer . 
Filter paper voltameter 
Current balance . : 
Filter paper voltameter Erie 


Current balance . 
| 


F. and W. Kohlrausch 
Rayleigh & Sidgwick . 


Potier and Pellat . . 
eahlemral teh tab ve, edits 
Patterson and Guth 
Carhart and Guthe 
Pellatand Leduc . . 


Filter paper voltameter T.1192 


Current balance . . .| 1. 1.1182 
Electrodynamometer 
Silver oxide voltameter 
Electrodynamometer 
Current balance . 
Leduc voltameter . 
Tangent galvanometer. 
Filter paper voltameter 
Guthe . ... . . ./| Electrodynamometer 
Ayrton, Mather and Smith | Current balance . 
Smith and Lowry . . | Filter paper voltameter 
Janet, Laporte an Filter paper voltameter 
Jouausti<) fs. 5) j Current balance . 
iPellatterence) : . | Current balance . 
Guillet. . . . |Current balance . 


Van Dijk and Kunst . 














The most probable value of the Weston cell at 20° is 1.0182 volts, assuming the International 
ohm to be 10° c. g. s. units and the volt to be 10° c. g. s. units. The corresponding value of the 
Clark cell, as prepared at present, at 15°, is 1.4324 volts. 

The legal values of the Weston cell, however, are different in different countries, as follows: 


Wnited’States|(Bureauof Standards)) (404. % 3 sw ws 1.019125* v. at 20° 
Germany (Physikalisch-Technische Reichsanstalt) . . . . . . 1.0186 volts at 20° 
England (National Physical Laboratory)... . . . . . . . 41.0184 volts at 20° 


The value of the Weston standard cell, used in the United States, is based upon the value 
adopted by the Chicago Electrical Congress (1893) for the Clark cell. The value used by Ger- 
many was adopted in 1896, and is based on Kahle’s work at the Reichsanstalt. The value used 
in England was adopted January I, 1909, and is based on the recommendation of the London 
Electrical Conference of 1908. It is expected that a new value will soon be agreed upon by the 
International Committee on Electrical Units and Standards, which will be adopted generally in all 
countries. 

The value of the electrochemical equivalent of silver is different when filter paper (Rayleigh 
form), silk, or other textile is used to separate the anode from the cathode from what it is when a 
porous cup is employed. The value found is also affected by the addition of silver oxide to the 
silver nitrate solution. The legal value in all countries is 1.118 mg. of silver per coulomb, and this 
is nearly the value found when using a porous cup voltameter, and the best determinations of the 
current that have been made by absolute current balances. Some corrections have been made to 
the figures given in the above table for the excess due to filter paper, but such corrections are very 
uncertain. 

* Based on 1.0189 at 25° C. 
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COMPOSITION AND ELECTROMOTIVE FORCE OF VOLTAIC CELLS. 


The electromotive forces given in this table approximately represent what may be expected from a cell in good work- 
ing order, but with the exception of the standard cells all of them are subject to considerable variation. 


(a) DousLte Fru Cag ts. 


Positive 


Negative pole. Solution. Solution. 


Amalgamated zinc } E Pe ar Carbon | Fuming H2NOg3 


“ “ “ HNOs, density 1.38 


12 parts KeCr207 
to 25 parts of 
H2SOy, and 100 
parts H2,O . 


Chromate . } I part H2SO, to 


12 parts H2,O 


I part H2.SO, to 
12 parts H2O. 


Ean] 
f par 1809} 
172 


12 parts KeCr20; 
to 100 parts H20 § 





Saturated solution 


4 parts H2O Copper of CuSO4+-5H20 


“c ae 


I part H2SOx, to 
12 parts H,O. 


5% solution of 
ZnSO, 4. 6H2,O 


I part NaCl to 
4 parts H20 . 


I part H2SO,4 to 


12 parts H,O . Platinum) Fuming HNO; . 


Solution of ZnSO4 is HNOsg, density 1.33 


H2SOx,4 solution, 


density 1.136 . Concentrated HNO3 


neo! solution, 


density 1.136 . HNOs, density 1.33 


density 1.06 


H2SO4 aaeeo 


density 1.14 HNOs, density 1.19 


ee 25O,4 solution, : 
H2SO4 et 
density 1.06 


NaCl solution. . s «density 1.33 


Paste of protosul- 


ey I part HgSQO, to 
Marié Davy } ore HO i Carbon pe haat) 1.50 


Partz .. Solution of MgSO, “ Solution of KyCr2O7 | 2.06 





* The Minotto or Sawdust, the Meidinger, the Callaud, and the Lockwood cells are modifications of the Daniell, 
and hence have about the same electromotive force. 
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COMPOSITION AND ELECTROMOTIVE FORCE OF VOLTAIC CELLS. 


Negative 


Name of cell, | pole. 


Leclanche . . ./|Amal.zinc 


Chaperon 
Edison-Lelande 
Chloride of silver 
MER Waere ies 4s. 


Dry cell (Gassner) 





Poggendorff 


J. Regnault . 


Volta couple 





! 
a 
It 
\ 
| 
i 
: 





Solution. 


(b) StncLe FLurip CELLs. 


Solution of sal-ammo- 
niace. 


Solution of caustic 
potash . : 


23 % panto of sal- 
ee : 


my Hon, I pt. NHAC, 

3 pts. plaster of paris, 

2 pts. ZnCly,and water 

to make a paste : 

Solution of aa it 
of potash . . 

12 parts KeCreO7 + 
25 parts HeSO, + 
100 parts H2O 

I part H2eSO4 + 
12 parts H2O + . 
I ae Te 


. 








E. M. F. 


Positive pole. in volts. 


Carbon. Depolari- 
zer: manganese 
peroxide with 
{| powdered carbon 
Copper. Gas 
izer: CuO : 


il Silver. Depolari- 


zer: Silver chl’ride 
Carbon . 


Cadmium 


Copper . 





(¢) STANDARD CELLS. 











Mercury. } 
Cadmi’m Saturated solution of Depolarizer: paste I.O1Q! 
Weston normal . ea at } CdSO, i of HgeSO, andf| at 20°C 
CdSO, - : 
Mercury. 
{ Zinc | § Saturated solution of t Depolarizer: paste 1.434* 
Clark standard. { am’lgam§ ZnSO4 of Hg2SO4, and at 15°C 
ZnSO4 . : 
(d) SeconpDaAryY CELLs. 
Lead accumulator | Lead . fea solution of , PbO wwe. as ks 2.2 
ensity I.1 : 
1.68 to 
Regnier (1). Copper .| CuSO4-+ H2SOxq . « 0.85, av- 
erage 1.3. 
se (2).; .|Amal.zinc| ZnSO, solution. .  in'HesO,4: 2.36 
DAI cs oe. Amal.zinc| H2SQOx4 density ab’t 1. I ol re oi oy: 2.50 
I.I, mean 
Edison . . Iron KOH 20% solution . A nickel oxide . of full 
discharge. 





- * E.M.F. hitherto used at Bureau of Standards. 


(t—20) —0.00000095 (t—20)? 
Electrical Congress in 1893. 


The temperature formula is E, = 


See p. 251. 





The temperature formula is Ey = Ex9 —0.0000406 
+ 0.00000001 (t—20)8. The value given is that adopted by the Chicago International 
Es — 0.00119 (t—15) — 0.000007 (t—15)?. 


+ F. Streintz gives the following value of the temperature variation a at different stages of charge: 


E. M. F. 1.9223 1.9828 2.0031 2.0084 2.0105 2.0779 2.2070 
dE/dt X 108 140 228 335 285 255 130 73 
Dolezalek gives the following relation between E. M. F. and acid concentration : 
Per cent H,SO, 64.5 52-2 35.3 21.4 5.2 
E.M.F., 0° C 2.37 2-25 2.10 2.00 1.89 


SMITHSONIAN TABLES. 


254 


Distilled water. . 


Alum epieen saturated 21 
at 16°.5 C 

Copper sulphate solution : 
sp. gr. 1.087 at 16°.6 C. 

Copper sulphate solution : 
saturated at 15° C. 

Sea salt eae sp. gr. 
1.18 at 20°. 

Sal- une " solution : 
saturated at 15°.5 C. 

Zinc sulphate solution : sp. 
gr. 1.125 at 16°.9 C. 

Zinc sulphate solution : 
saturated at 15°.3 C. 

One part distilled water “ 

3 parts saturated zinc 
sulphate solution . 

Strong sulphuric acid in 

distilled water : 

1 to 20 by weight 


I to 10 by volume 
1 to 5 by weight . 


5to1by weight. . 


Concentrated sulphuric acid 


Concentrated nitric acid 

Mercurous sulphate paste . 

Distilled water containing 
trace of sulphuric acid 
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TABLE 263. 
CONTACT DIFFERENCE OF 
Solids with Liquids and 


Temperature of substances 


Platinum. 


* Everett’s ‘* Units and Physical Constants: ” Table of 


TABLE 263 (continued). 255 
POTENTIAL IN VOLTS. 
Liquids with Liquids in Air.* 


during experiment about 16° C. 


Amalgamated 

Distilled water. 

Alum solution 
saturated at 16°.5 C. 

Copper sulphate solution : 
saturated at 15° C. 

Zinc sulphate solution : 
Sp. gr. 1.25 at 169.9 C. 

Zinc sulphate solution : 
saturated at 15°.3 C. 

One part distilled water 
+ 3 pts. zinc sulphate. 
Strong nitric acid. 


Distilled water. . 


J 
| 
oO 
ax 
Ww 


Alum solution : surety 
aprGrs C. . 

Copper sulphate solution : 
sp. gr. 1.087 at 16°.6 C. 

Copper sulphate : solution : 
saturated at 15° C. 

Sea salt solution: sp. gr. 
1.18 at 20°.5C. . 
Sal-ammoniac _ solution: 
saturated at 15°.5 C. 

Zinc sulphate solution : } 
Sp. gr. 1.125 at 16°.9 C. 

Zinc sulphate acd t 
saturated at 15 

One part Sotiled ee ee 

3 parts saturated zinc 
sulphate solution 

Strong sulphuric acid in 

distilled water : 

Etozo by weight ...| <- 


Ito1oby volume , . .|—.358 
I to 5 by weight . 


5 to 1 by weight . 


Concentrated sulphuricacid| .848 


Concentrated nitric acid 

Mercurous sulphate paste . 

Distilled water containing t 
trace of sulphuric acid . 





Ayrton and Perry’s results, prepared by Ayrton. 
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256 TABLE 264. 
CONTACT DIFFERENCE OF POTENTIAL IN VOLTS. 


Solids with Solids in Air.* 


The following results are the “ Volta differences of potential,” as measured by an electrometer. 
They represent the difference of the potentials of the air near each of two metals placed in con- 
tact. This should not be confused with the junction electromotive force at the junction of two 
metals in metallic contact, which has a definite value, proportional to the coefficient of Peltier 
effect. The Volta difference of potential has been found to vary with the condition of the me- 
tallic surfaces and with the nature of the surrounding gas. No great reliance, therefore, can be 
placed on the tabulated values. ; 

The temperature of the substances during the experiment was about 18° C. 





Zinc 
Carbon. | Copper. ° Lead. | Platinum. in. inc. amal- | Brass. 
gam. 


Carbon’. Fa oO : : d : : : 1.208f | .414T 


Copper. . .| —.370 2 E ; : ; 894 .087 
Tron}. 9. f. %. | 485 : : : : 7441 | —.064 
Lead .. .| —.858 : ; : -3571 | —-472 





Platinum . .| —.113t] . 2309)|| (6 s : 1-125 /\|)uee 207; 
Tin. . . .| —795T}|—.458|—.313] .099 | —.690 281 | .463 | —.372 
Zinc. . . . |—1.096t | —.750| —.600|—.216 | —.981 : oO 144 |—.679 


“ amalgam |—1.208f | —.894 | —.744 | —.357t | —1.125t | —.463 | —.144 —.822 
Brass . . .| —414 |—.087| .064] . : a 679 | .822 oO 


The numbers not marked were obtained by direct experiment, those marked with a dag- 
ger by calculation, on the assumption that in a compound circuit of metals, all at the same 
temperature, there is no electromotive force. 

The numbers in the same vertical column are the differences of potential in volts between 
the substance named at the top of the column and the substance named on the same line in 
the first column, when the two substances are in contact. 

The metals used were those ordinarily obtained in commerce. 


* Everett’s “‘ Units and Physical Constants.””? The table is from Ayrton and Perry’s experiments, and was pres 
pared by Ayrton. 
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TABLE 265. 257 


DIFFERENCE OF POTENTIAL BETWEEN METALS IN SOLUTIONS OF 
SALTS. 


The following numbers are given by G. Magnanini* for the difference of potential in hundredths of a volt between 
zinc in a normal solution of sulphuric acid and the metals named at the head of the different columns when placed 
in the solution named in the first column. The solutions were contained in a U-tube, and the sign of the differ- 
ence of potential is such that the current will flow from the more positive to the less positive through the ex- 
ternal circuit. 





Strength of the solution in 
pone molecules per Cadmium.t Lead. 
itre. 


No. of Salt. 


molecules. Difference of potential in centivolts. 


HeSO4 i 36.6 50.3 51.3 100.7 
NaOH 19.5 31.8 0.2 80.2 
KOH 2. 15.5 32.0 —1.2 77:0 
NaeSO4 : 35-6 50.8 51.4 101.3 
Na2S203 : 24.1 45-3 45-7 38.8 


KNOg3 31-9 42.6 31.1 81.2 
NaNOg : 32.3 51.0 40.9 95-7 
KeCrO,g 42.8 41.2 40.9 94.6 
KeCreO7 61.1 78.4 68.1 123.6 
K2SO4 : 34-7 51.0 40.9 95-7 


(NH4)2SO4 ; 37-1 53-2 57-64 101.5 
Ky4FeCeNe6 : 33-6 50.7 41.2 —t 


KgFeo(CN)2 : 80.8 St. 130.9 110.7 
KCNS 7 32:5 52.8 2.7 52.5 
NaNOg 2 32 50.2 49.0 103.6 


SrNO3 : 38.3 50.6 48.7 103.0 
Ba(NOs)2 : 39-3 5i7 52.8 109.6 
KNOg 35-6 47-5 49-9 104.8 
KC1O3g 39-9 : 57-7 105.3 
KBrOg 40.7 : II1.3 


NH,Cl1 : 32.4 81.2 
KF : 22.5 ; 50.8 61.3 
NaCl 31.9 50.3 80.9 
KBr : 3167, 5 73-6 
KCl 32.1 : 81.6 


Na2SOg : 28.7 68.7 
NaOBr 41.6 ; 89.9 
C4H6O¢ ; 39-7 6r. 104.6 
C4H.O¢ x 41.3 ‘ ; 110.9 
C4HaKNaOg . 31-5 100.8 





* “Rend. della R. Acc. di Roma,’? 1890. 

+ Amalgamated. 

+ Not constant. 

§ After some time. 

| A quantity of bromine was used corresponding to NAOH =1. 
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THERMOELECTRIC POWER. 


The thermoelectric power of a circuit of two metals is the electromotive force produced by one 
degree C. difference of temperature between the junctions. The thermoelectric power varies with 
the temperature, thus : thermoelectric power = 0 = dE /dt= A + St, where 4 is the thermoelec- 
tric power at o° C., B is a constant, and ¢ is the mean temperature of the junctions. The neutral 
point is the temperature at which ¢d# /d¢ =o, and its value is— 4/2. When acurrent is caused 
to flow in a circuit of two metals originally at a uniform temperature, heat is liberated at one of 
the junctions and absorbed at the other. The rate of production or liberation of heat at each 
junction, or Peltier effect, is given in calories per second, by multiplying the current by the co- 
efficient of the Peltier effect. This coefficient in calories per coulomb = Q7'/7, in which Q is in 
volts, 7'is the absolute temperature of the junction, and ¥= 4.19. Heat is also liberated or ab- 
sorbed in each of the metals as the current flows through portions of varying temperature. The 
rate of production or liberation of heat in each metal, or the Thomson effect, is given in calories 
per second by multiplying the current by the coefficient of the Thomson effect. This coefficient, 
in calories per coulomb, = B7'6/F, in which Z@ is in volts per degree C., 7 is the mean absolute 
temperature of the junctions, and @ is the difference of temperature of the junctions. (27) is Sir 
W. Thomson’s “ Specific Heat of electricity.” The algebraic signs are so chosen in the following 
table that when 4 is positive, the current flows in the metal considered from the cold junction to 
the hot. When Z is positive, Q increases (algebraically) with the temperature. The values of 
A, B, and thermoelectric power, in the following table are with respect to lead as the other metal 
of the thermoelectric circuit. The thermoelectric power of a couple composed of two metals, 1 
and 2, is given by subtracting the value for 2 from that for 1 ; when this difference is positive, the 
current flows from the cold junction to the hot in 1. In the following table, 4 is given in micro- 
volts, 8 in microvolts per degree C., and the neutral point in degrees C. 

The table has been compiled from the results of Becquerel, Matthiessen and Tait; in reducing 
the results, the electromotive force of the Grove and Daniell cells has been taken as 1.95 and 
1.07 volts. The value for constantin was reduced from results given in Landolt-Bornstein’s 
tables. The thermoelectric powers of antimony and bismuth alloys are given by Becquerel in the 
reference given below. 


Thermoelectric power 
at mean temp. of 
junctions (microvolts). 


Neutral 
point 
A 


B 
Substance. Microvolts.} Microvolts, 


20° C, soc.C: 8 





Aluminumss) (0 inc oem ee 0.76 | —0.0039 0.68 0.56 195 
Antimony, comm’! pressed wire —6.0 - - 
rs axially eins ore —22.6 
equatorial. . . . —26.4 
Ordinary, scifi. { —17.0 
Argentant.. ijuare \piomec te 12.95 


s4 


Bwoyw ss 


AYSeniC)). SSuel cememiremss ae 13.56 
Bismuth, comm’! pressed wire . 97.0 
6“ pure a “ - 89.0 
crystal, axially 0. f 65.0 
equatorial. . 45-0 
commercial . = 
Cadmium). eyes 4" 2.m faa 
cc fused . 
Cobalt. .) i. : 
Constantin. gecene. 
Copper . “anes 
“ commercial 
“«  galvanoplastic . 
Gold... Uke tare 


- 
a 


£5; 
yy 


MasZniswnawsass 


| 
Ji 
MN 
Ld 


. 


ww 
tn N 
oO 


Tron Se, alittle 
«pianoforte wire 
commercial . 

“ce 


6c 


Pilooh<<4 


6c 
Lead’. 3) 


Magnesium . 5 
Mercury. . - . 
6“ 


N 
DP kGomh ie tet 
oO 


Nickel . . . me 
“  (—18° to 175°) . 
(250°-300°) . 
(above 340°). 


sWSy4 


a a 
a 8 
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TABLES 266 (continued)-267. 


THERMOELECTRIC POWER. 


TABLE 266.— Thermoelectric Power (continued ). 


Substance. 


| Palladium . 


Phosphorus (red) 
Platinum’. "4 « « 
‘ (hardened) . 
(malleable) . 
wire 


another specimen . 


Platinum-iridium alloys: 
85% Pt+15%Ir . 
90% Pt+10o%Ir . 
95% Pt+5%Ir . 

PIClEMIUIM ets) 6) 

SLVeIEeee cei, eh) oy 
«(pure hard) . 
“wire. ciare 

Steel 

Tellurium . 

Tin (commercial) 

“ 

7 een 

ANCE Mecct ete 
“pure pressed . 


Microvolts. 


6.18 


A B 


Microvolts. 


0.0355 


0.0074 
0.0109 


—0.0062 


0.0133 
—0.005 5 


—0.0147 
0.0325 


—0.0055 
—0.0235 


Thermoelectric power 
at mean temp. 0 
junctions (microvolts). 


Neutral 
point 
a4. 


20° C, 50°C, 


6.9 6 
—29.9 

—o.9 

—2.42 


8.82 


va 
6. 


—8.03 
—5.63 
—6.26 
—8o7. 
—2.41 
— 3.00 





—10.62 
—502. 


—o.I 
0.33 
79 

Sod 


—2 
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Author- 
ity. 








B_ Ed. Becquerel, “Ann. de Chim. et de Phys.” [4] vol. 8. 
M Matthiesen, “ Pogg. Ann.” vol. 103, reduced by Fleming Jenkin. 
T Tait, “Trans. R. S. E.” vol. 27, reduced by Mascart. 


TABLE 267.—Thermoelectric Power against Platinum. 


One junction is supposed to be at 0° C; + indicates that the current flows from the 0° junction 
into the platinum. The rhodium and iridium were rolled, the other metals drawn.* 


Tempera- 
ture, °C. 


ress 
ae 6. 


+ 
aS 


ue 
DY 9 KARY 
ONANNWNO 


5 
6.1 
7:9 
9.9 
2.0 
4. 
63 
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90% Pt+ 
10%Pd. 


+4++++++ 
hE Oo Cory: 
COW COP O PO 


* Holborn and Day. 
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s 

Oo 


+4+44+4+ 
ftps pit 


t4hb+ttt+ 
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260 TABLE 268. 
PELTIER EFFECT. 


The coefficient of Peltier effect may be calculated from the con- 
stants 4 and B of Table 255, as there shown. Experimental re- 
sults, expressed in slightly different units, are here given. The 
figures are for the heat production at a junction of copper and the 
metal named, in calories per ampere-hour. The current flowing 
from copper to the metal named, a positive sign indicates a warm- 
ing of the junction, The temperature not being stated by either 
author, and Le Roux not giving the algebraic signs, these results 
are not of great value. 


Calories per ampere-hour. 


Jahn.* Le Roux.t 


Antimony (Becquerel’s) t 


sé (commercial) 
Bismuth (pure) 

es (Becquerel’s)§ 
Cadmium ° ° 
German silver. 
Tron 
Nickel . 
Platinum . 
Silver 


Zinc 





*® “ Wied. Ann.” vol. 34, p. 767. 

+ ‘Ann. de Chim. et de Phys.’’ (4) vol. 10, p, 20r- 

+ Becquerel’s antimony is 806 parts Sb+406 parts Zn+1a1 parts Bi. 
§ Becquerel’s bismuth is 1o parts Bit+1 part Sb. 
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VARIOUS DETERMINATIONS OF THE VALUE OF THE OHM. 


Lord Rayleigh 
Lord Rayleigh 
Mascart . 
Rowland. 
Kohlrausch 


Glazebrook 
Wuilleumeier . 
Duncan and Wilkes 


Jones, 
Jones 


Rotating coil 

Lorenz method 

Induced current 

Mean of several methods 
Damping of magnets 


Induced currents 


Mean effect of induced 
currents 3 

Lorenz method 

Lorenz method 

Lorenz method 


Value of 
. A. unit in 
ohms. 


Value of Sie- 
mens unit, 
B. A. unit. 


Value of 
ohm in cms. 


Himstedt : 


Mean effect of induced 


current : 
Lorenz method. (.98634) 
Mean effect of induced current, using 
a calibrated 1000-ohm coil 


Ayrton and Jones . 
Guillet. S 


Means ‘ 0.98651 
Wild 
Wiedemann 
H. F. Weber . 
H. F. Weber . 
Roiti 


Damping of magnet - 
Earth inductor ‘ : = 
Induced current ° - 
Rotating coil . ~ 
Mean effect of induced current, using 
German silver coils certified by makers 
Mean effect of induced current, using 
German silver coils certified bymakers 
Lorenz method : 
Damping of magnet ; - 


Himstedt 


Lorenz 
Dorn 





The legal value of the ohm is the resistance of a column of mercury of uniform cross-section, 
weighing 14.4521 gms., and having a length of 106.30 cms. This is known as the international 
ohm. Mercury ohms conforming to these specifications have been prepared in recent years at 
the Physikalisch-Technische Reichsanstalt and the National Physical Laboratory, and are now 
being set up at the Bureau of Standards. The wire standards of resistance at the above-named 
laboratories agree in value to within two parts in roooco. Hence there is a very close agreement 
in the values of precision resistances calibrated at these laboratories. 
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262 TABLE 270. 


SPECIFIC RESISTANCE OF METALLIC WIRES. 


This table is modified from the table compiled by Jenkin (1862) from Matthiessen’s results by taking the resistance of 
silver, gold, and copper from the observed metre gramme value and assuming the densities found by Matthiessen, 
namely, 10.468, 19.265, and 8.95. 


°C. in- 


crease of temp. at 20° C. 


Substance. 


wire one cm. long, one 
sq- cm. in section. 
Resistance at 0° C. of a 
wire one foot long, 
Resistance at 0° C. of a 
wire one foot long, 
Percentage increase of 


wire one metre long, 
roo in. in diam. 


Resistance at 0° C. of a 
Resistance at 0° C. of a 
wire one metre long, 
one mm. in diam. 
Resistance at 0° C. of a 
weighing one gramme. 
weighing one grain. 
resistance for 1 


Silver annealed . : ;. 1.460 X 10%] 0.01859 152 8.781 .2184 


9° 
I! W 
Q 
N 


“ hard drawn. . 1.585 0.02019 : 9.538 2379 
Copper annealed a . 1.584 0.02017 ; 9.529 2037 
“ hard drawn . 5 1.619 0.02062 : 9.741 2078 
Gold annealed . : 2.088 0.02659 ; 12.56 5771 
“hard drawn ht 2.125 0.02706 : 12.78 -5870 
Aluminium annealed . 2.906 0.03699 : 17.48 -1071 
Zinc pressed. : 5.613 0.07146 : 33.70 5753 
Platinum annealed .. 9.035 0.1150 : 54.35 2.772 
Tron is ° 9.693 0.1234 3 58.31 1.083 
Nickel ; 12.43 0.1583 : 74.78 1.515 
Tin pressed . 13.18 0.1678 : 79.29 1.377 
Lead “ : : 19.14 0.2437 2 115.1 3-193 
Antimony pressed. 35-42 0.4510 : 2195 3-410 
Bismuth < . 130.9 1.667 : 787.5 18.43 
Mercury s . : 94.07 1.198 : 565-9 18.34 


24.33 0.3098 : 146.4. 4.186 


Platinum-silver, 2 parts Ag, 


I part Pt, by weight 
German silver . : 20.89 : ; 125.7 2.617 
Gold-silver, 2 parts Au, 
10.84 . : 65.21 2.359 


I part Ag, by weight 
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Substance. 


Aluminum. 
Antimony . 
“ 


Arsenic . 


Bismuth 
“ 


“ 


Boron 


Cadmium . 
“cc 


“ 


Gold. 

Calcium 
Cobalt . 
Copper . 


fron . 
“ 


Tron . 

se . ° 
Indium . 
Lead . 
Lithium. 
Magnesium 
Nickel 


Palladium . 


Platinum 


Potassium . 
“ x 


Silver 


Strontium . 
Tellurium . 


“ 


TABLE 271 7 


SPECIFIC RESISTANCE OF METALS. 


The specific resistance is here given as the resistance, in microhms, per centimetre of a bar one 
square centimetre in cross section. 


Physical state. 


Specific resistance. 


Temp. °C, 





Solid 
Liquid 


Electrolytic soft 
hard 
Commercial 
Pulverized and com- 
pressed 


Solid 
Liquid 


Annealed 
Hard-drawn 
Commercial 
Electrolytic 


Tempered glass hard 


« light yellow 
si yellow 
iE blue 
¢ light blue 
ss soft 
Cast, hard 
“soft 
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2.6-3.0 
35-4-45.8 
182.8 
129.2 


137-7 
33:3 


108.0 
108.7 
110-268 


8 X 1010 
6.2-7.0 
16.5 
37-9 
2.04-2.09 
7: 3 


9.8 
1.55-1.63 
1.61-1.68 

9.7-12.0 

Ut.2 

105.5 
114.8 
118.3 


19.1 
85.8 
104.4 
113.9 


45-7 (1 + .oo161¢) 


28.9 (1 + .00244¢) 

a3 (1 + .002807) 

(1 + .003302) 

(1 + .00360/) 

(1 + .004232) 
97.8 


a2 
8.4 
5:9 


9-53-11.4 
9:53 
20.96 
oR 

5-50-0.04 
18.16 


36.00 


Oo 
Oo 
Melting-point 


860 
oO 


Ordinary 
Red heat 
Yellow heat 
Iron magnetic 
heat 
Ord. temp. 
Red heat 
Yellow heat 
Nearly white 
heat 
zt 


CODDDGFIVIDIOOKKAHS 


_ 


oo 
° 


tX 
=~ O 
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Authority. 


Various. 
“ce 
De la Rive. 
“ 


“ 


Matthiessen and 
Vogt. 
Van Aubel. 


Various. 


Moissan. 

Various. 

Vassura. 
“ 


Various. 
Matthiessen. 
“ 


Various. 


“ 
ce 


Kohlrausch. 


Barus and 
Strouhal. 


Erhard. 
Various. 
Matthiessen. 
Various. 


“ 


Matthiessen. 
“ 

Various. 

Matthiessen. 


Vincentini and 
Omodei. 

Various. 

Vassura. 


“ 
“ 





264 TABLE 272. 


RESISTANCE OF METALS AND 


The electrical resistance of some pure metals and of some alloys have been determined by Dewar and Fleming and 
increases as the temperature is lowered. The resistance seems to approach zero for the pure metals, but not for 
temperature tried. The following table gives the results of Dewar and Fleming.* 

When the temperature is raised above 0° C. the coefficient decreases for the pure metals, as is shown by the experi- 
experiments to be approximately true, namely, that the resistance of any pure metal is proportional to its absolute 
is greater the lower the temperature, because the total resistance is smaller. This rule, however, does not even 
zero Centigrade, as is shown in the tables of resistance of alloys. (Cf. Table 262.) 


Temperature = 20° | 0? | — 80° 


Metal or alloy. Specific resistance in c. g. s. units. 


Aluminium, pure hard-drawn wire. .  . 4745 3505 3161 

Copper, pure electrolytic and annealed . : 1920 1457 1349 

Gold, soft wire : WaW tye | feisih. + Gok <a 2665 2081 1948 

Iron, pure soft wire Vimons Meio erst Muss 13970t 9521 8613 

Nickel, pure (prepared by Mond’s process 
from compound of nickel and carbon ¢ . 19300 13494 12266 7470 
monoxide) 

Platinum, annealed : . 10907 8752 8221 6133 

Silver, pure wire. 2139 1647 1559 1138 


Tin, pure wire ; : 13867 10473 9575 6681 


German silver, commercial wire. : 35720 34707 34524 33664 
Palladium-silver, 20 Pd + 80 Ag ; ; 15410 14984 14961 14482 
Phosphor-bronze, commercial wire ; : 9071 8588 8479 8054 


Platinoid, Martino’s platinoid with 1 to 2% ' ; 44590 43823 43601 43022 


tungsten 
Platinum-iridium, 80 Pt-+-2oIr . : ; 31848 29902 29374 27504 
Platinum-rhodium, 90 Pt-++ 10 Rh . 18417 14586 13755 10778 
Platinum-silver, 66.7 Ag + 33-3 Pt. 27404 26915 26818 26311 


cae from Edison-Swan incandescent , f 4046X 108 | 4og2X 108 | 4189X108 

Saeet from Edison-Swan incandescent } . | 3834x108 | 3908108 | 955X108 | 4o54X 108 

Carbon, adamantine, from Woodhouse and 
Rawson incandescent lamp 


t 6168 X 108 | 6300X 108 | 6363 X 108 | 6495 X 108 





* “ Phil. Mag.” vol. 34, 1892. 
1 This is given by Dewar and Fleming as 13777 for 96°.4, which appears from the other measurements too high. 
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TABLE 272 (continued). 265 


ALLOYS AT LOW TEMPERATURES. 


by Cailletet and Bouty at very low temperatures. The results show that the coefficient of change with temperature 
the alloys. The resistance of carbon was found by Dewar and Fleming to increase continuously to the lowest 


ments or Miiller, Benoit, and others. Probably the simplest rule is that suggested by Clausius, and shown by these 
temperature. This gives the actual change of resistance per degree, a constant ; and hence the percentage of change 
approximately hold for alloys, some of which have a negative temperature coefficient at temperatures not far from 





Temperature = — 100° | — 182° \- 197° | Mean value of 
temperature co- 
efficient between 


: : : : — 100° and 
Metal or alloy. Specific resistance in c. g. s. units. a rene C.* 


Aluminum, pure hard-drawn wire... 1928 894 
Copper, pure electrolytic and annealed . 757 272 
Gold, soft wire , ° : . 1207 604 


Iron, pure soft wire : : . : 4010 


from compound of nickel and carbon 6110 


Nickel, pure (prepared by Mond’s process 

monoxide) 
Platinum, annealed : 5295 2821 
Silver, pure wire 962 472 


Tin, pure wire . 5671 2553 


German silver, commercial wire 33280 32512 
Palladium-silver, 20 Pd-++ 80 Ag . : 14256 13797 
Phosphor-bronze, commercial wire. . 7883 7371 


Platinoid, Martino’s platinoid with 1 to 2% ) 4 
tungsten Pg ee 42395 41454 


Platinum-iridium, 80 Pt-++-2oIr . 26712 24440 
Platinum-rhodium, 90 Pt-++ 10 Rh. 9834 7134 
Platinum-silver, 66.7 Ag + 33-3 Pt. 26108 25537 


Carbon, from Edison-Swan incandescent 


“108 3 a 
lamp ae 4218 X 108 | 4321 X10 


Carbon, from Edison-Swan incandescent 
lamp 


te 4079X 108 | 4180X108} 


Carbon, adamantine, from Woodhouse and 3 
Rawson incandescent lamp } » | 6533X 10 





* This is a in the equation K = Ry (1 +24), as calculated from the equation a = “100 — Resse . 
° 
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TABLE 273. 


CONDUCTIVITY OF THREE-METAL AND MISCELLANEOUS ALLOYS. 


Conductivity in mhos or z 


Metals and alloys. 


Gold- copper-silver ; 


ee 
“ 


Nickel-copper-zinc . 


Brass ee fers 
“ hard drawn 
“ annealed . 


German silver 


Aluminum bronze . 
Phosphor bronze . 
Silicium bronze . 

Manganese-copper . 


Nickel-manganese-copper 
Nickelin . 


Patent nickel . 


Rheotan 


Copper-manganese-iron 
iT 3 “ “ 


oe “ if 


Manganin . 
Constantan 


1 Matthiessen. 
2 Various. 
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8 W. Siemens. 
4 Feussner and Lindeck. 


ohms per cm. cube 


Composition by weight. 


; Vee hae 


6.57 Zn by volume 


Various 


70.2 Cu + 29.8 Zn i 


Various 


“| (60.16 Cu-+ 25.37 Zn-b 
«| 4 14.03 Ni-+.30 Fe with trace 


of cobalt and manganese 


30Mn+70Cu . 
3 Ni-+ 24Mn-+ 73Cu 


19.67 Zn + 0.24 Fe + 
0.19 Co + 0.18 Mn 


18.46 Ni + 61.63 Cu + 


0.42 Fe + 0.23 Zn + 


25.1 Ni-+ 74.41 Cu eu 
0.13 Mn + trace of cobalt 


53-28 Cu + 25.31 Ni+ 
ag aaa ee 
0.37 Mno. i. i 


-|}orCu+7.1Mn+19Fe_ . 
- | 70.6 Cu-+ 23.2 Mn- 6.2 Fe 
eens Nia re : 


S46 te 
60 Cu-+ 4oNi. 


; 


\ 


; 


\ 


é8 

03 
28.06 
4.92 


12.2—I 
12.1 


14.35 
3-5 
3:33 


7:5-8.5 
10-20 


41 


1.90 


4.98 
1.30 
2.60 


2.3 
2.04 


5 Van der Ven. 
6 Blood. 


6 


=C=C, (1—at-+5#). 


529 


444 


I-2 X 108 


360 


5-7 X 10? 
40 


410 


120 
22 
120 


0-42 
18 


6 Feussner. 
7 Jaeger-Diesselhorst. 


Authority. 





TABLE 274, 267 
CONDUCTING POWER OF ALLOYS. 


This table shows the conducting power of alloys and the variation of the conducting power with temperature.* The 
: ora 6 
values of C, were obtained from the original results by assuming silver = =a mhos. The conductivity is taken 


asiC,—\C; (1—at-++d2?), and the range of temperature was from 0° to 100° C. 


The table is arranged in three groups to show (1) that certain metals when melted together produce a solution 
which has a conductivity equal to the mean of the conductivities of the components, (2) the behavior of those 
metals alloyed with others, and (3) the behavior of the other metals alloyed together. 

Itis pointed out that, with a few exceptions, the percentage variation between o° and 100° can be calculated from the 


puke : 
formula P= P, y Where Z is the observed and / the calculated conducting power of the mixture at 100° C., 
and P, is the calculated mean variation of the metals mixed. 


Weight % | Volume % Variation per 100° C, 


of first named. Observed. |Calculated. 


Lead-silver (Pbg9Ag) . 
Lead-silver (PbAg) 
Lead-silver (PbAgg) . 


Tin-gold (Snq2Au) . 
Colne (SnsAu) : 


Tin-copper 
“cc “ 


Tin-silver . 
“ “ 


Zinc-copper 
“ “ 


t 
t 
t 
7 
t 








Nore. — Barus, in the “ Am. Jour. of Sci.” vol. 36, has pointed out that the temperature variation of platinum 


. n . 
alloys containing less than 10% of the other metal can be nearly expressed by an equation y = ——-— m, where y is the 


temperature coefficient and x the specific resistance, # and # being constants. Ifa be the temperature coefficient at 
o° C. and s the corresponding specific resistance, s (a +) =. 


For platinum alloys Barus’s experiments gave # —=— .000194 and 7 = .0378. 
For steel 77 = —.000303 and # = .o620. 
Matthiessen’s experiments reduced by Barus gave for 
Gold alloys #7 = — .000045, 7 = .00721. 
Silver “* #=—.000112, 2 = .00538. 
Copper ** = — .000386, 7.00055. 


* From the experiments of Matthiessen and Vogt, “‘ Phil. Trans. R. S.” v. 154. 
+ Hard-drawn. 
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268 TABLE 274 (continued). 


CONDUCTING POWER OF ALLOYS. 


Group 3. 
Weight % | Volume % Variation per 100° C. 


of first named. Observed. | Calculated. 


Gold-coppert . . «| 99.23 98.36 
SIT Set Meet OOLSS 81.66 


Gold-silver 


“ce ee 


Tt. 87.95 79.86 
ton oth seyASoG 79.86 
lize iets ye, || O42 52.08 
sa Che Ch ||P eV si0) 52.08 
tT. 31.33 19.86 
sete 31.33 19.86 


Gold-coppert . . - | 34.83 19.17 
ss eb ame . 1.52 0.71 


Platinum-silvert . . | 33-33 19.65 


s Seen lesie X 9.51 5-05 
ce rye : 5.00 2.51 


Palladium-silver t . .| 25.00 23.28 


Copper-silvert . . «| 98.08 98.35 
S sei aes. eoaletO4:AO 95-17 
76.74 | 77-64 

42.75 | 46.67 

7.14 8.25 

1.31 1.53 


shen ret) e350. 27.9 
Ole 9.80 21.1 
biol gee 4.76 10.96 


Iron-coppert .. - 0.40 0.46 


Phosphorus-copper ¢ . 2.50 
“ “ Tt ; 0.95 
Arsenic-coppert . . 5.40 
“c “ t Ms 2.80 
trace 





* Annealed. + Hard-drawn. 
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TABLE 275. 269 


ELECTRICAL RESISTANCE OF STRAIGHT WIRES WITH ALTERNATING 
CURRENTS OF DIFFERENT FREQUENCIES. 


This table gives the ratio of the resistance of straight copper wires with alternating currents of 
different frequencies to the value of the resistance with direct currents. 


y Frequency 2 = 
Diameter of q y 
wire in 
millimeters. 


s 





Values between 1.000 and I.oo1 are indicated by *1.0o1. 
The change of resistance of wires other than copper (iron wires excepted) may be calculated 
from the above table, making use of the fact that the change of resistance is a function of the 


argument / = 2mry 27) where r =radius of cross-section, 7 = frequency, \ = conductivity. 

If a given wire be wound into a solenoid, its resistance, at a given frequency, will be greater than 
the values in the table, which apply to straight wires only. The resistance in this case is a com- 
plicated function of the pitch and radius of the winding, the frequency, and the diameter of the 
wire, and is found by experiment to be sometimes as much as twice the value for a straight wire. 
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270 TABLE 276. 


INTERNATIONAL ATOMIC WEIGHTS AND ELECTROCHEMICAL EQUIVA- 
LENTS. 


The International Atomic Weights are quoted from the report of the International Committee 
on Atomic Weights (“ Jour. Am. Chem. Soc.,” vol. 32, p. 3, 1910). 

With the exception of the value given for silver and that corresponding to valence 2 for copper, 
the electrochemical equivalents given in this table have been calculated from the atomic weights 
and one or two of the more common apparent valences of the substance. The value given for 
silver is that which was adopted by the International Congress of Electricians at Chicago in 1894. 


Relative Relative Electrochemical 
Substance. Symbol. atomic wt. atomic wt. Valence. | equivalent in grammes 
xygen = 16. | Hydrogen = 1. per coulomb X 1000, 





Aluminum “@ji. jane. Al 27.1 26.9 
Antimony... vo pier tai ctms Sb 120.2 119.3 


“ ee “ 
. . . ° . . 


AUTON seal bee etn A 39.9 39-6 
Arsenic” 3, Be, Meee As .96 74-4 


“cc 


0936 
4152 
.2491 


2590 
“T554 


7118 
7185 
4311 
0380 
8282 


MO nww 


Barium. sceiiicnaats Ba s 136.27 
Bismuth ete © wane Bi ; 206.3 
Boron . hae ee B : 10.9 
BrOMING) Acie Bee) oes Br : 79.28 


mOdinW dv 


Cadmium. .. . « « Cd : III.51 
GaeSiumisa es ike ee oes Cs 2h 131.76 
Galeiume sos) alee Ca f 39-77 
@arbon™ 9. 5i qs seas C ; 11.99 
Cernuminy Jie upel ron seins Ce . 139.14 


0.5824 
1.3764 | 
0.2077 | 
0313 
.7207 


3675 
-1797 
.0900 
-3001 
.2041 


NR HEH 


Chlorine: 5. bons: 3s poe Cl : 35-19 


Chromium: “6 <4. ea Gr : 51.6 
“cc “ oe 


Cobalt i? Uk Sealers 58.50 
“ “ “ “ec 


Golumbium< Gas. Cb : 92.8 


1937 
Copper gree ose eee. Cu ; 63.07 


6588 
-3290 


Dysprosium . oe eee Dy : 161.2 ~ 
8624 


Erbium: 3.0 = 4.) one Er : 166.1 


NR} d eu WN QW 


UNO PIU ee Men tns apie tec Eu : 150.8 
WIVOLING secu. enue cu ae F : 18.9 
Gadolinium .« «3... Gd : 156.1 
Gallium'Syya- Geng |) Ga ; 69.3 
Germanium. ... . Ge : 71.9 


1968 


1otemt 


2414 


Glucinum <53ss05 % =. 9 9.03 
Gold? (ageeerc enke ete is 195.7 
Helium ; ee 

Hydrogen, 

Indium. 


0471 
6818 


.O104 
0.3966 


We Qn 


Todine . 
Iridium 
Tron. 


1.3153 
0.5003 
-2894 
1929 


loupe 


Krypton , 


Lanthanum . 

Lead 

Lithium 

Lutecium . 

Magnesium . 

Manganese 
«ce 


0.7202 
1.0731 
0.0725 


1260 
.2846 
1423 


PNnH TR NH 
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TABLE 276 (continued). 271 


INTERNATIONAL ATOMIC WEIGHTS AND ELECTROCHEMICAL EQUIVA= 
LENTS. 


Relative Relative Electrochemical x 
Substance. . atomic wt. atomic wt. Valence. | equivalent in grammes 
Oxygen=16. | Hydrogen=1. per coulomb X roo. 


Mercuny 1) 5 « : . : 2.0727 
c Meus sas 1.0363 
Molybdenum ... . i ‘ 0.1658 
Neodymium . oes - 
INGO Ga abe a, oun ad ; - 
Nickel . -3040 
o .2027 
.0484 
.0290 
-3297 


Nitrogen . 
“ 


AunWww dvd 


Osmium . 


Oxygen .0829 
Palladium 5528 
‘“ 2211 


1071 
0.0642 


Phosphorus 


MOU nN 


Platinum . 1.0104 
o . 0.5052 

Potassium . -4052 

Presodymium . - 


Radium 


1 lakes 


Rhodium . 
Rubidium 
Ruthenium . 
Samarium 
Scandium 


“3554 
8355 


.2635 


11k ew 


Selenium. 
Silicon. 
Silver . 
Sodium 
Strontium 


4104 
0.0733 
1.1180 
0.2384 

4540 


.1662 


+3751 
0.6606 


eS) 


Sulphur . 
Tantalum 
Tellurium 
Terbium . 
Thallium. 


me | RUN 


2.1141 


Thorium . 
Thulium . 
Line. 

“a 


1.2043 


0.6166 
A -3083 
Titanium. .1246 
Tungsten . 


0.3178 
Uranium . 
ac 


1.2358 
0.8238 
1768 


Vanadium 
“ -1061 


MWwWND fHN IN 


Xenon. 
Ytterbium 
Yttrium 
Zinc 
Zirconium 


ae I 
3385 
-2347 


ron! i 
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272 TABLES 277, 278. 
CONDUCTIVITY OF ELECTROLYTIC SOLUTIONS. 


This subject has occupied the attention of a considerable number of eminent workers in 
molecular physics, and a few results are here tabulated. It has seemed better to confine the 
examples to the work of one experimenter, and the tables are quoted from a paper by F. Kohl- 
rausch,* who has been one of the most reliable and successful workers in this field. 

The study of electrolytic conductivity, especially in the case of very dilute solutions, has fur- 
nished material for generalizations, which may to some extent help in the formation of a sound 
theory of the mechanism of such conduction. If the solutions are made such that per unit 
volume of the solvent medium there are contained amounts of the salt proportional to its electro- 
chemical equivalent, some simple relations become apparent. The solutions used by Kohlrausch 
were therefore made by taking numbers of grammes of the pure salts proportional to their elec- 
trochemical equivalent, and using a litre of water as the standard quantity of the solvent. Tak- 
ing the electrochemical equivalent number as the chemical equivalent or atomic weight divided 
by the valence, and using this number of grammes to the litre of water, we get what is called 
the normal or gramme molecule per litre solution. In the table, # is used to represent the 
number of gramme molecules to the litre of water in the solution for which the conductivities 
are tabulated. The conductivities were obtained by measuring the resistance of a cell filled with 
the solution by means of a Wheatstone bridge alternating current and telephone arrangement. 
The results are for 18° C., and relative to mercury at o° C., the cell having been standardized by 
filling with mercury and measuring the resistance. They are supposed to be accurate to within 
one per cent of the true value. 

The tabular numbers were obtained from the measurements in the following manner : — 

Let A,,— conductivity of the solution at 18° C. relative to mercury at 0° C. 

«AY, = conductivity of the solvent water at 18° C. relative to mercury at o° C. 

Then A,,—A %, = 4,, = conductivity of the electrolyte in the solution measured. 

—’ =m = conductivity of the electrolyte in the solution per molecule, or the “specific 
molecular conductivity.” 


TABLE 277.—Value of k,, for a few Electrolytes. 


This short table illustrates the apparent law that the conductivity in very dilute solutions is proportional to the 
amount of salt dissolved. 





1.275 


9 
1.886 2.532 
5.610 7.524 
9:34 12.49 





TABLE 278.—Electro-Chemical Equivalents and Normal Solutions. 


The following table of the electro-chemical equivalent numbers and the densities of approximately normal solutions 
of the salts quoted in Table 271 may be convenient. They represent grammes per cubic centimetre of the solution 
at the temperature given. 


Salt dissolved. ee C._| Density. Salt dissolved. eemies tee P-! Density. 


KCI tre 
NH,Cl1 


s 87.16 
. 1.0152 =| 71-69 
NaCl. . 1.0391 55.09 
LiCl te , : 1.0227 2 | 60:17 
4BaCle . . é : 1.0888 . | 80.58 


ZnCl 
ae 
KNOg3 
NaNOg 
AgNOgs . 
3Ba(NOs) 


KC1O3 . 1.0367 49.06 
KC2H30, ‘ I .0467 


1.0592 « |79.9 
1.1183 3169.57 
1.0601 - | 53-04 
1.0542 H - | 56.27 
- 36.51 
63.13 


* “ Wied. Ann.” vol. 26, pp. 161-226. 
Smitmsonian Tastes. 





TABLE 279. 273 


SPECIFIC MOLECULAR CONDUCTIVITY »: MERCURY=10*. 


Salt dissolved. 


60 





* Acids and alkaline salts show peculiar irregularities. 
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274 TABLES 280, 281. 
LIMITING VALUES OF ph. TEMPERATURE COEFFICIENTS. 


TABLE 280. — Limiting Values of p. 


This table shows limiting values of «= & .108 for infinite dilution for neutral salts, calculated from Table 271. 


Salt. Salt. & Salt. 


$BaCl,. | dMgSO, .| 1080 | 4H2SO, 
#KCIO3 . $NaeSO4 .| 1060 | HCl 
#BaNoOg . $ZnCl . .| 1040 | HNOs. 
$CuSO,4 . NaCl =. % || "1030 4H3POq4 . 
AgNOs .| tr090 NaNO; . 980 KOH . 
$ZnSO4 .| 1080 | KeCsHsOz} 940 | 4NaeCOs. 


If the quantities in Table 271 be represented by curves, it appears that the values of the 
specific molecular conductivities tend toward a limiting value as the solution is made 
more and more dilute. Although these values are of the same order of magnitude, they 
are not equal, but depend on the nature of both the ions forming the electrolyte. 

When the numbers in Table 272 are multiplied by Hittorf’s constant, or 0.00011, quan- 
tities ranging between 0.14 and 0.10 are obtained which represent the velocities in milli- 
metres per second of the ions when the electromotive force gradient is one volt per 
millimetre. 

Specific molecular conductivities in general become less as the concentration is in- 
creased, which may be due to mutual interference. The decrease is not the same for 
different salts, but becomes much more rapid in salts of high valence. 

Salts having acid or alkaline reactions show marked differences. They have small 
specific molecular conductivity in very dilute solutions, but as the concentration is in- 
creased the conductivity rises, reaches a maximum and again falls off. Kohlrausch does 
not believe that this can be explained by impurities. HgPQO, in dilute solution seems to 
approach a monobasic acid, while HzSO4 shows two maxima, and like HsPO4 approaches 
in very weak solution to a monobasic acid. 

Kohlrausch concludes that the law of independent migration of the ions in media like 
water is sustained. 





TABLE 281. — Temperature Coefficients. 


The temperature coefficient in general diminishes with dilution, and for very dilute solutions appears to approach a 
commpne Ue: The following table gives the temperature coefficient for solutions containing 0o.o1 gramme mole- 
cule of the salt. 


Temp. 
Coeff. Salt. 


0.0221 > 4KeSO4 
0.0226 | KNOg . . 4NaeSOq . 
0.0238 | NaNOgs. . $LigSOg4 


0.0232 | AgNOs. . 4MgSO4 
0.0234 | 4Ba(NOs)2 4ZnSOg 
0.0239 | KClOg. . $CuSO, 
0.0241 | KC2H3O¢ . - 
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TABLE 282. 275 


THE EQUIVALENT CONDUCTIVITY OF SALTS, ACIDS AND BASES IN 
AQUEOUS SOLUTIONS. 


In the following table the equivalent conductance is expressed in reciprocal ohms. The con- 
centration is expressed in milli-equivalents of solute per litre of solution at the temperature to which 
the conductance refers. (In the cases of potassium hydrogen sulphate and phosphoric acid the 
concentration is expressed in milli-formula-weights of solute, KHSO4 or HgPOy, per litre of solu- 
tion, and the values are correspondingly the modal, or “formal,” conductances.) Except in the 
cases of the strong acids the conductance of the water was subtracted, and for sodium acetate, 
ammonium acetate and ammonium chloride the values have been corrected for the hydrolysis of 
the salts. The atomic weights used were those of the International Commission for 1905, referred 
to oxygen as 16.00, Temperatures are on the hydrogen gas scale. 


gramme equivalents 
1000 litre : 
reciprocal ohms per centimetre cube 
gramme equivalents per cubic centimetre. 


Concentration in 


Equivalent conductance in 





Equivalent conductance at the following °C temperatures. 
Substance. 





218° | 281° 


Potassium chloride . 130.1 |(152.1)|(232.5)|(321-5)} 424 | (519) 625 
“ ee 126.3 | 146.4] - = | 393 | - | 588] 779 | 930 
122.4 | 141.5 | 215.2 | 295.2 | 377 | 470 | 560 | 741 | 874 
213:5.h104 ei =. | 342 498 | 638 | 723 
112.0 | 129.0 | 194.5 | 264.6] 336 490 

= + — | 362 555 | 760 | 970 
349 534 | 722 | 895 
330 511 | 685 | 820 
301 450 | 500) 674 
296 442 
367 570 | 780 | 965 
353 539 | 727 | 877 
337 507 | 673 | 790 

326 488 | 639 
312 462 | 599 | 680 
204 432 | 552 | 614 
289 


> 
fab Ube hk he es 
un 





450 | 660 
421 | 578 
396 | 542 
349 43 
690 | 1080 
377 
241 
195 


285 
268 
253 
221 
426 
302 
234 
190 
160 
136 





_ 
_ 
- 
~ 
_ 


Ammonium chloride 
‘ 


“ 
“ 


“ 


Ammonium acetate. 
“ “ 


Cte te een eesti a ab! 





From the investigations of Noyes, Melcher, Cooper, Eastman and Kato; Journal of the American Chemical Society, 
39, 
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276 TABLE 282 (continued). 


THE EQUIVALENT CONDUCTIVITY OF SALTS, ACIDS AND BASES IN. 
AQUEOUS SOLUTIONS. 


Equivalent conductance at the following ° C temperatures. 
Substance. 
156° | 218° | 28x° 


Barium nitrate. . . 
“ “ 


715| 828 
481 | 618} 658 
412) .507') 503 
372 |. 449| 430 


715 | 1065 | 1460 
605| 806} 893 
537 | 672| 687 
455} 545} 519 
415} 482] 448 


1085 | 1265 | 1380 
1048 | 1217 | 1332 
807 1016 | 1168 |-1226 
762 946 | 1044 | 1046 

754 929 | 1006 

826 1047 |(1230) 

806 1012 | 1166 
786 978 
75° 917 
728 880 
8g1 |(1041)} 1176 
571| 551 | 536 
446| 460 | 481 
come 384| 417 | 448 
<clae 233-3 | 251-2 | 3 369 | 404 | 435 
Potassium hydrogen ; ; : 784 a3 754 
sulphate . «0 : : : 22°44 477 
Aste : 375} 492 | 435 
Phosphoric acid . . : 73c | 839 | 930 
“ “ a ip 498 508 489 


320 
294 
286 
850 
826 











308 | 298 | 274 
168 | 158 | 142 
128| 120 | 108 
(773) = 
25.1 
14.7 
9-05 
8.10 
594 
582 
559 
540 
645 
591 
548 
478 
443 
: (647), 
Ammonium hydrox- - 23.2 
ide: 2. js: xis. beams : 13.6 


6.70 7-47 














b N N 
Ww wm 
FU Ln 








* These values are at the concentration 80.0. 
SMITHSONIAN TABLES. 


“TABLE 283." 277 


THE EQUIVALENT CONDUCTIVITY OF SOME ADDITIONAL SALTS IN 
AQUEOUS SOLUTION. 


Conditions similar to those of the preceding table except that the atomic weights for 1908 were used. 


Equivalent conductance at the following © C temperature. 


Concen- 
tration. we 1280 156° 





Substance. 


Potassium nitrate. . . 8 | 126.3 : 384 485 | 580 

< Rast sds 122.5 : : 39.9 | 370.3 | 460.7 | 551 
117.2 : 2s -4 | 351.5 | 435.4 | 520.4 
109.7 ; : -4 | 326.1 | 402.9 | 476.1 
104.5 +3 | 180.2 | 244.1 | 308.5 | 379.5 | 447-3 
127.6 . 419 | 538 | 653 
119.9 sz : 2 | 389.3 | 489.1 | 587 
III. | 129.2 -I |. 275.1 | 354-1 | 430.8 | 524.3 
IOI ; : Q | 312.2 | 383.8 | 449.5 
94.6 ; 27.5 | 288.9 | 353.2 | 409.7 
88.4 2. 26551" |(°321.95i) o72ex 
112.7 . 369 | 474 «| «575 
107.1 : : 346.5 | 438.4 | 529.8 
98.6 . 2 314-6 | 304-5 | 473-7 
88.6 a2 2 | 276.8 | 343 405.1 
82.6 : .Q | 255.5 3151 369.1 
76.7 . -7,| 234-4 | 28 334-7 
159.6 527 


137 : 43- .2 | 427.6 
113.4 : : 340 
93-7 : 3. 272.4 
84.9 : , 245 
77.8 ; : 222. 
: 72% ; 24. 7) |» 2031 
Barium ferrocyanide. . 2 521 

y rd ss : 75 7 27. 22) |), 20223 

“ st acs ; k 48.8 ; 2 129.8 
Calcium ferrocyanide . 512 




















49.9 
38.5 
35.1 

2.9 
a 2 








From the investigations of Noyes and Johnston, Journal of the American Chemical Society, 31, 1909. 
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278 TABLES 284, 285. 
CONDUCTANCE OF IONS.—HYDROLYSIS OF AMMONIUM ACETATE. 


TABLE 284.—The Equivalent Conductance of the Separate Ions. 








ChOy oy: 
$C O7 
qzFe(CN)¢ e 


HiT. 
OH. 








From Johnson, Journ. Amer. Chem. Soc., 31, 1909. 


TABLE 285.— Hydrolysis of Ammonium Acetate and Ionization of Water. 





Hydrogen-ion concen- 
tration in pure water. 
Equivalents per litre. 


Percentage Ionization constant 
Temperature. hydrolysis. of water. 


Ky X 1014 CyX 107 


0.089 0.30 
0.46 0.68 


0.82 0.91 


48. 6.9 
223. 14.9 
21.5 


13.0 





Noyes, Kato, Kanolt, Sosman, No. 63 Publ. Carnegie Inst., Washington. 
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TABLES 286, 287. 279 
DIELECTRIC CONSTANTS. 


TABLE 286. — Dielectric Constant (Specific Inductive Capacity) of Gases. 
Atmospheric Pressure. 


Wave-lengths of the measuring current greater than 10000 cm. 


Dielectric constant 
referred to 


Authority. 


Vacuum=1 Air=1 


IER icR ec Sipe 3c I.000590 | 1.000000 | Boltzmann, 18765. 
See shy s nin SANS 1.000586 | 1.000000 | Klementit, 1885. 


Ammonia; .. ; 1.00718 | 1.00659 | Badeker, rgot. 


Carbon bisulphide . 5 1.00290 | 1.00231 | Klemenvit. 
ss ; 1.00239 | 1.00180 | Badeker. 


Carbon dioxide . 5 1.000946 | 1.000356 |} Boltzmann, 
“ Sea sais aire 1.000985 | 1.000399 | Klementit, 


Carbon monoxide. . . . 1.000690 | 1.000100 | Boltzmann. 
“ec “ 


he oes 1.000695 | 1.000109 | Klementit. 


Ethylene . ; eons 1.00131 | 1.00072 | Boltzmann. 
& aie vr 3 1.00146 | 1.00087 | Klementié, 


Hydrochloric acid . 1.00258 | 1.00199 | Badeker. 


iiydrogen 9) 3 sn. : 1.000264 | 0.999674 | Boltzmann. 
‘6 cto eect Ss ” 1.000264 | 0.999678 | Klementit. 


Methane . 4 1.000944 | 1.000354 | Boltzmann, 
‘ eter net es 1.000953 | 1.000367 | Klementvit. 


Nitrous oxide (N20) . . 1.00116 | 1.00057 | Boltzmann, 
a iz Soe rene 1.00099 | 1.00041 | Klementié, 


Sulphur dioxide . . 1.00993 | 1.00934 | Badeker. 
f Si mem veils : 1.00905 | 1.00846 | Klementit. 


Water vapor, 4 atmospheres 1.00705 | 1.00646 | Badeker. 








TABLE 287. — Variation of the Dielectric Constant with the Temperature. 


For variation with the pressure see next table. 


If Dg=the dielectric constant at the temperature 6° C., Dz at the tempera- 
ture ¢° C., and a and 8 are quantities given in the following table, then 


Dg = Di (1 — a(¢— 6) + B(¢— 8)?]. 
The temperature coefficients are due to Badeker. 


Range of 
Gas. temp. ° C. 


Ammonia . . | 5.45 X 10-5 | 2.59 X 1077 | 1o— 110 


Sulphur dioxide | 6.19 X 10> | 1.86 X 10-7 | o— 110 


Water vapor .] 1.4X1074 - 145 





The dielectric constant of air at atmospheric pressure but with varying tem- 
perature may also be calculated from the fact that D—1 is approximately pro- 
portional to the density. 
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280 TABLES 288, 289. 
DIELECTRIC CONSTANTS (continued). 


TABLE 288.—Change of the Dielectric Constant of Gases with the Pressure, 


Temper- | Pressure} Dielectric 


ature,° C. apne ei Authority. 


1.0108 Tangl, 1907. 
1.0218 “ 
1.0330 

1.0439 

1.0548 

I.O101 

1.0196 

1.0294 

1.0387 

1.0482 

1.0579 

1.0674 

1.0760 

1.0845 

1.008 

1.020 

1.060 

1.010 

1.025 

1.070 


e 
. 
e 
e 
° 
® 
° 
. 
. 
. 


eoeeececet ee @ @ 


Oe O70 OW 10, (O10. 70) -0.e ee 


e 
° 
° 
. 


Carbon dioxide . 
“ee “ 


-_ 
Nn 


6 “ 


Nitrous oxide, N20 
6c “ “ 


= 
wm 





TABLE 289.— Dielectric Constants of Liquids. 


A wave-length greater than 10000 centimetres is denoted by 0. 


~ | Dielectric 
constant. 


V€- |Dielectric 


Wa S 
<= 

Substance. length, constant. | 5 
cm. < 


2 Substance. 


Author- 
ity. 


Alcohol: Alcohol : 
Amyl. . . | frozen Methyl 
es *—I00 i ie 


45:3 
35.0 
31.2 
33:2 
46.2 
33-7 
24.8 
22.2 

: 3 12.3 
Acetone)... /: 33-8 


ec 
“cs 


Propyl 


“ 
. 


frozen 
—I20 
—8o 
Oo 
+20 
17 
“o 


© @ @ « “« © @ © «¢ 


“ 


“ 


“ 


Acetic acid 


“ “ 





Amy] acetate 
Amylene . 





CORN DON OUMNH ee ED 


frozen 
—I00 


= eo OOD NNO OO et et ONO eet 
_ 





References on page 28% 
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TABLE 289 (continued). 
DIELECTRIC CONSTANTS OF LIQUIDS. 
A wave-length greater than 10000 centimetres is desiguated by oo. 


281 


Substance. Substance. Te oo 


(frozen) 
-|—I0 


Io 


oO 
23 +15 
20 yee 30 
17 : eaUaKe 18 
Eee a 18 : eure 17 
ce eas 17 5 @ctanei evens 17 
14 Oils : 
17 ; Almond 20 
Gaston ea care II 
. | —40 Colza Ae 20 
° : Cottonseed . . 14 
18 : Lemon. ... 21 
20 Linseed . . .| 13 
60 Neatsfoot. 
100 Olive 
140 Peanut. 
180 Petroleum : 
Crit. Petroleum ether 
cempe Rape seed 
192 Sesame 
18 Sperm . 
2 Turpentine 
Me) Vestine = 
= Phenol 
Toluol 
15 “ 
15 
15 


Anilinvss 5 < 
Benzol (benzene) « 18 


19 


Nitrobenzol . 
“ 


Bromine. . 
Carbon bisulphide 


Decane 

Decylene 

Ethyl ether 
“ “ 


20 
11.4 





20 
16 
13.4 
20 
20 
48 | 73 
eee eo i = 10 s6 
Sihismeros, se IO 73 
Meta-xylol . . . 18 oo 
“ “cc eS 7 e 17 73 


Waters." \ 18 ee) 
for temp. coeff. 17 | 200 
see Table. 17 74 


17 38 


4 
2 
6 
2 
6 
2 








PLHP PKLOVROWDN ANH 


WWWWUN OH 
NIST HG em GOON 


aun 


Hexane ae 17 
Hydrogen perox- 18 
ide 46 % in HzO 





-_ 
™N 





oo 

~ 

oO 
“I 





co 
Ni 





oo 
O 
Oo 








1 Abegg-Seitz, 1899. 


2 Drude, 1896. 
3 Marx, 1898. 

4 Lampa, 1896. 
5 Abegg, 1897. 
6 Thwing, 1894. 
7 Drude, 1898. 
8 Francke, 1893. 
g Lowe, 1898. 
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10 Landolt-Jahn, 1892. 


11 Turner, 1900. 
12 Schlundt. 

13 Tangl, 1903. 
14 Coolidge, 1899. 
15 v. Lang, 1896. 
16 Nernst, 1894. 
17 Calvert, 1900. 


18 Hasenohrl, 18096. 

19 Arons-Rubens, 1892. 
20 Hopkinson, 1881. 
21 Salvioni, 1888. 

22 Tomaszewski, 1888, 
23 Heinke, 1896. 

24 Marx. 

25 Fuchs. 





282 TABLES 290-291. 


DIELECTRIC CONSTANTS OF LIQUIDS (continued). 
TABLE 290.— Temperature Coefficients of the Formula: 


De=D,{1—a(t— 0)+B(¢— 0)?]. 


Substance. 


Amy] acetate. 

Aniline . 

Benzoli Ga pean 

Carbon bisulphide . 
“é “ 


Chloroform 
Ethyl ether ° 
Methyl alcohol . 
Oils: Almond 
Castor . 
Olive A 
Paraffine . 
Toluol . 
st fetes Rete 0.00000046 
Water 2) co meee - 
ss Get 0.00001 17 


ac 


Meta-xylol : ee - 


(See Table 287 for the signification of the letters.) 


TABLE 291.— Dielectric Constants of Liquified Gases. 





Authority. 


Lowe. 
Ratz. 
Hasenohrl. 
Ratz. 
Tangl. 

“ee 


Ratz. 

Drude. 

Hasenohrl. 

Heinke, 1896. 
ce “ 


Hasenohrl. 
Ratz. 
Tangl. 
Heerwagen. 
Drude. 
Coolidge. 
Tangl. 


A wave-length greater than 10000 centimetres is designated by oo. 


Dial. 


constant. Substance. 


Substance. 


Authority, 


IAtiy Weed Be ite: uke ‘ Nitrous oxide 
“ 


Ammonia. 
“ 

Carbon dioxide . 
& “ Oxygen 
cc 


Sulphur dioxide 





Cyanogen : 


: 7 
Hydrocyanicacid Critical . 
Hydrogen sulph. 


Dial. 
constant. 


Wave- 
length cm. 








I v. Pirani, 1903. 4 Coolidge, 1899. 7 Schlundt, 1gor. 
2 Bahn-Kiebitz, 1904. 5 Linde, 1895. 8 Hasenohrl, 1900. 
3 Goodwin-Thompson, 1899. 6 Eversheim, 1904." 9 Fleming-Dewar, 18096. 
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TABLES 292, 293.— 


DIELECTRIC CONSTANTS (continued). 


283 


TABLE 292.— Standard Solutions for the Calibration of Apparatus for the Measuring of Dielectric Constants, 


Substance. 


Benzol . 

Meta-xylol 

Ethyl ether . 
Aniline. aie 
Ethyl chloride . . 
O-nitro toluol . . 
Nitrobenzol. .. . 
Water (conduct. 10-*) 


Condi- 


Substance. Gat 


Asphalt 
Barium 
phate 
Caoutchouc . 
Diamond , 
“ 


Ebonite 
“ 


sul- 


“ 


Flint (extra 
heavy) . 
Flint (very 
light) . 
Hard crown 
Mirror 
“ 


“ 
Lead (Pow- 
ene 
Jena 
Boron 
Barium 
Borosili- 
cate =: 
Gutta percha. 


HCG Way esis 


“ 
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Diel. const. 


at 18°. 
A=0, 


Per cent 
by weight. 


2.288 
2.376 


4. 


36" 


7.298 


10. 
27. 


go 
71 


6.45 


I 


ave- 
ie mngth, 


“ 


07 


Water in acetone at 19°. 


Dielectric 
constant. 








Acetone in benzol at 19°. 


Drude. 


Dielectric 


: ‘° 
Density 16°. eGnsane 


2.26 

5.10 

5.43 
12.1 
16.2 
20.5 


0.885 
0.866 
0.847 
0.830 
0.813 
0.797 


Substance. Hon 


Iodine (cryst.) . 
Lead chloride . 
(powder) 
“nitrate 
“© sulphate . 
“ ~molybde- 
nate . 
Marble 
(Carrara) 
Mica , : 


23 


Madras, brown 
: green 
<¢ ruby 

Bengal, yellow 
“white . 

ruby . 

Canadian am- 
DET chs 

South America 

Ozokerite (raw) 

Paper (tele- 

phone) 
“ (cable) 


PS ae lh det 


“ 





Melti 





Paraffine. . 
“ 





References on p. 284. 


* For the effect of temperature, see Gray-Dobbie, Pr. Roy. Soc. 63, 18983; 67, 1900. 
Ae . Lowe, Wied. Ann. 66, 1898. 


wave-length, see K. 


A= 75 cm. 


Condi 


Nernst. 


Ethy] alcohol in 
water at 19.5°. 
A=, 


Temp. 
coefficient. 


Per cent |Dielectric 
by weight.) constant. 


0.1% 
0.3 
0.4 
0.5 
0.5 
0.6 


26.0 
ae 
33- 

38.0 
43-1 


A=75 cm. 


eae Dielectric 
? 
ane constant. 


x 
is o 
& 
a 
o- 
< 


Temp. 


ng 


e« «| point. 

44-46 
54-56 
74-76 





284 TABLES 293, 294. 


DIELECTRIC CONSTANTS (continued). 
TABLE 293. — Dielectric Constants of Solids (continued). 


Substance. Condi- Diel. 


A Wave- . 
Condi- Diel. : 
Substance. : length, Constante lie ; = constant. 


tion. 


Paraffine . .| 47.96] 61 2.16 
cc = il) 50251 OL 2.25 Amorphous 
Phosphorus: & 
Yellow .. - 75 3-60 Cast, fresh 
Solid: a1 - 80 4.1 es G 
Liquid .. - 80 3.85 . 
Porcelain: Cast, old 
Hard ct) 6c = 
(Royal B’I’n) 5-73 near 
Seger “ “ 6.61 Liquid . melting- 
Figure “ “ 6.84 point 
Selenium . 7.44 Strontium 
s 6.60 sulphate - 11.3 
6.13 Thallium 
6.14 carbonate - 17 
3.10 “nitrate ) - 16.5 
SS 2:95-3:73 Wood dried 
6 Red beech . | || fibres 4.83-2.51 
“ “ e fe “ 7.73-3.63 
Oak. teas 4.22-2.46 
as 2 heeds ants 6.84-3.64 


Shellac. 











I v. Pirani, 1903. 10 Lowe, 1898. 18 Fallinger, 1902. 

2 Schmidt, 1903. II (submarine-data). 19 Boltzmann, 1875. 

3 Gordon, 1879. 12 Thwing, 1894. 20 Zietkowski, 1900. 

4 Winklemann, 1889. 13 Abegg, 1897. 21 Hormell, 1902. 

5 Elsas, 1891. 14 Behn-Kiebitz, 1904. 22 Schlundt, 1904. 

6 Ferry, 1897. I5 Starke, 1897. 23 Vonwiller-Mason, 1907. 
7 Hopkinson, 18qt. 16 E. Wilson. 24 Wiillner, 1887. 

8 Arons-Rubens, 1891. 17 Campbell, 1906. 25 Donle. 

g Gray-Dobbie, 1898. 





TABLE 294. — Dielectric Constants of Crystals. 
Da, DB, Dy are the dielectric constants along the brachy, macro and vertical axes respectively. 


Wave-| Diel. const. ; : Wave- Diel. const. 


Substance. length, |= 5 ar ee Substance. length, 
cm, |. Axis.||| Axis. cm. Da 


UNIAXIAL: RHOMBIC: 
Apatite 728.01 3 Sil) (75: | 9350" || 7aA0 Arragonite . *. ~. 9.14 
Beryl . oP ae ead FCO ae 7.44 Mewes noth, 9.80 
se 7.10 | 6.05 IBaritekcpee eet rie tic 6.97 
cope eprom 75) || 10.05 STE ine is 1 7.65 
Calespar®.h \.;. Gane oO 8.49 Geelestin.. .°. 7.70 
oh oi dre Nees as 8.78 @erussite. :) .) « 25.4 
Dolomite; . ..72|| °75 || 7:80 MgSO4+7H20 . 5.26 
Iceland Spar’ .° 5/1) 278%) || (3:50 oS O4e eons: ve i 6.09 
Quartz eee © 4.69 Rochelle salt . . 6.70 
‘- See Aedes Sulphure-s .) eoers 3.81 
1000 | 4.27 SOBs cuter anette 3-65 
So Mie etl tetgcioles 3.62 
WopaZie ont : 6.65 


“ 





Breton ces o Seas 4.32 
Rutil (TiO)... ee 8 
Tourmaline. . .] 0 | 7.13 
“cs . Bs ‘ 7 6.7 
ZATCON Ss ice i : I 28 





= eI ONIN SH ee Re 








I 
2 
3 
I 
4 
5 
I 
I 
4 
6 
6 
I 
I 
4 
I 
I 








1 Schmidt, 1903. 4 Fallinger, 1902. 7 Borel, 1893. 
2 Starke, 1897. 5 v. Pirani, 1903. 8 Boltzmann, 1875. 
3 Curie, 1889. 6 Ferry, 1897. 
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TABLE 295. 285 


VARIATION OF ELECTRICAL RESISTANCE OF CLASS AND PORCELAIN 
WITH TEMPERATURE. 


The following table gives the values of a, 4, and c in the equation 
log R=a-+t 4+ ch, 
where & is the specific resistance expressed in ohms, that is, the resistance in ohms per centimetre of a rod one 
square centimetre in cross section.* 


y Range of 
Kind of glass. Density. temp. 
Centigrade. 


Test-tube glass sivas ° 13.86 | —.044 .00006 5 0°—250° 
corays . . : : 14.24 | —.055 -OOOI 37-131 
Bohemian glass Toe oes 16.21 | —.043 .0000394 | 60-174 


Lime glass (Japanese manufacture) . 13.14 | —.031 | —.cooo21 10-85 


& “ : 14.002 | —.025 | —.00006 35-95 
Soda-lime glass (French flask) 14.58 | —.049 .00007 5 45-120 
Potash-soda lime glass . calle 22 16.34 |—.0425] .0000364| 66-193 
Arsenic enamel flint glass . : 18.17 | —.055 .000088 | 105-135 


Flint glass (Thomson’s electrometer 
jar) : : ° : ‘ ; 18.021 | —.036 | —.0000091 


Porcelain (white evaporating dish) . 15.65 | —.042 00005 
CoMPOSITION OF SOME OF THE ABOVE SPECIMENS OF GLAss. 
Number of specimen = 


Silica. Tae oR : 61.3 57-2 
Potash . : ° . : 22.9 21% 
Soda. 3 ; ; . | Lime, etc. | Lime, etc. 
Lead oxide . nee . | by diff. by diff. 
Lime . 3 ; : ; 15.8 16.7 
Magnesia 

Arsenic oxide 


Alumina, iron oxide, etc. 





* T. Gray, “* Phil. Mag.’? 1880, and “* Proc. Roy. Soc.’? 1882, 
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286 TABLES 296, 297, 
PERMEABILITY OF IRON. 


TABLE 296.— Permeability of Iron Rings and Wire. 





This table gives, for a few specimens of iron, the magnetic induction B, and permeability «, corresponding to the 
magneto-motive forces recorded in the first column. The first specimen is taken from a paper by Rowland,* i 
and refers to a welded and annealed ring of ‘‘ Burden’s Best”? wrought iron. The ring was 6.77 cms, in mean 4 
diameter, and the bar had a cross sectional area of 0.916 sq. cms. Specimens 2-4 are taken from a paper by ] 
Bosanquet,t and also refers to soft iron rings. The mean diameters were 21.5, 22.1, and 22.725 cms., and the 
thickness of the bars 2.535, 1.295, and -7544 cms. respectively. These experiments were intended to illustrate the 
effect of thickness of bar on the induction. Specimen 5 is from Ewing’s book,t and refers to one of his own ; 
experiments on a soft iron wire .o77 cms. diameter and 30.5 cms, long. 


Specimen 1 


gh 


force re- 
bility 


hen the specimen is a thin drawn 
wire is noticeable in specimen 5. 


<= 
ee 
vo 
> 
S 
c 
- 
o 
ay 
5 
9 
o 
o 
Rc 
BH 
Hi 
2 
° 
a 


value of the magnetizing 
quired for maximum permea 


Ww 





TABLE 297. — Permeability of Transformer Iron.§ 


This table contains the results of some experiments on transformers of the Westinghouse and Thomson-Houston 
types. Referring to the headings of the different columns, 7 is the total magneto-motive force applied to the iron; 
M/I the magneto-motive force per centimetre length of the iron circuit; & the total induction through the mag- 
netizing coil; B/a the induction per square centimetre of the mean section of the iron core; 47/8 the magnetic 
reluctance of the iron circuit; B///M/a the permeability of the iron, a being taken as the mean cross section of the 
iron circuit as it exists in the transformer, which is thus slightly greater than the actual cross section of the iron. 


(a) WxstinGHousE No. 8 TRANSFORMERS (ABOUT 2500 WaTTS Capacity). 
First specimen. Second specimen. 


u B 
B a 


0.917 X 10-4 1.25 < 10m 
0.681 “ 0.82% tis 
0.683 0.73 “ 
0-734 O77." 
0.819 O:OGn 
0.903 2:97" 
0.994 L.O7) ae 


1.090 ipikey 
1.180 T2901 


1.270 Teak. alien 
1.360 eb 3 
1.540 





* “ Phil. Mag.*? 4th series, vol. xlv. p. 151- 

+ Ibid. sth series, vol. xix. p. 73. 

+ ‘* Magnetic Induction in Iron and Other Metals.” 
§ T. Gray, from special experiments. 


GMITHSONIAN TABLES. 


TABLE 297 (continued). 287 


PERMEABILITY OF TRANSFORMER IRON. 


(b) WexstinGHousE No. 6 TRANSFORMERS (ABOUT 1800 WaTTs CAPACITY). 


First specimen. Second specimen. 


147X108 | 1320 | I. : 3140 
442 “ 3980 | 0. ; as 4490 
697 6280 | o. : 4030 
862 7770 | 0. 8 3590 
949 8550 | I. 3060 
IO1O gi06 | I. 5 2670 
1060 9550 | I. : 2430 
1090 9820 : 2180 
1120 IOI00 1970 
1150 10400 - 


(c) WestTinGHousE No. 4 TRANSFORMER 


THomson-HousTon 1500 WATTS TRANSFORMER, 
(aBouT 1200 Watts Capacity). (a) 5 


BN ae Ne 
a Bivweee' Me 


147X10° | 1470 ; 1560 | 2.86x10-4 3730 
} 3160 ||} 2:03 A 3780 

406 “ | 4066 | o. : 4770 | 2.81 3790 
: 5910 | 3.02 3520 

573 5730 6890 | 3.24 3280 
7790 | 3-45 3080 

659 6590 | I. ; QI00 | 3.92 2710 
“ 10200 | 4.39 2430 

714 7140 11000 | 4.87 2190 
: T1690 | 5.35 1990 

748 7490 | I. : 12270 | 5.82 1820 
: 12780 | 6.2 1690 

777 7770 : 13180 | 6.78 1570 
13470 | 7.28 1460 





288 TaBLes 298-300. MAGNETIC PROPERTIES OF IRON. 
TABLE 298.— Magnetic Properties of Iron and Steel. 


Electrical Sheets. 


Ordinary. Silicon 


Chemical composi- 
tion in per cent 


Coercive force 


Residual B 


Maximum permeability [ oo 


B for H—=r50.0 [19100] | (15400) [18200] | [17550] 


: 21420 | 20600 16400 
4nmI for saturation [21420] | (20200) [16800] | [20500] | [19260] 








E. Gumlich, Zs. fiir Electrochemie, 15, p. 599; 1909. 
Brackets indicate annealing at 800° C in vacuum. Parentheses indicate hardening by quenching from cherry-red. 


TABLE 299. — Cast Iron in Intense Fields. 


Soft Cast Iron. Hard Cast Iron. 
B I B I 


9950 782 3 7860 614 
10800 846 ; 9700 752 
13900 1070 : 10850 836 
15750 1200 : ; 13050 983 
17300 1280 j 14050 1044 
18170 1300 ‘ 15900 1138 
31100 1465 ; 16800 1146 
32100 1473 : 26540 1235 
32500 148 : 28600 1226 
33650 1472 : 30200 1226 





B. O. Peirce, Proc. Am. Acad. 44, 1909. 


TABLE 300. — Corrections for Ring Specimens. 

In the case of ring specimens, the average magnetizing force is not the value at the mean radius, 
the ratio of the two being given in the table. The flux density consequently is not uniform, and 
the measured hysteresis is less than it would be for a uniform distribution. This ratio is also given 
for the case of constant permeability, the values being applicable for magnetizations in the neigh- 
borhood of the maximum permeability. For higher magnetizations the flux density is more uni- 
form, for lower it is less, and the correction greater. 





Ratio of Ratio of Average H to Ratio of Hysteresis for Uniform 
Radial H at Mean Radius. Distribution to Actual Hysteresis. 

Wit £60 ee ; 

Diameter Rectangular Circular Rectangular Circular 

of Ring. Cross-section. | Cross-section. | Cross-section. Cross-section. 


1.084 
1.033 


1.018 
1.011 
1.008 
1.006 
1.004 
1.002 
1.001 





M. G. Lloyd, Bull. Bur. Standards, 5, p. 435; 1908. 
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TaBLes 301, 302. 289 
DEMAGNETIZING FACTORS FOR RODS. 


TABLE 301. 

/7= true intensity 0. magnetizing field, W’ = intensity of applied field, 7=in- 
tensity of magnetization, WH = A’/—JV/. 

Shuddemagen says: The demagnetizing factor is not a constant, falling for 
highest values of /to about 1/7 the value when unsaturated; for values of B 
(=#+427) less than 10000, V is approximately constant; using a solenoid 
wound on an insulating tube, or a tube of split brass, the reversal method gives 
values for V which are considerably lower than those given by the step-by-step 
method; if the solenoid is wound on a thick brass tube, the two methods prac- 
tically agree. 


Values of WV X 104. 
Cylinder, 


Ballistic Step Method, 





steuale ; Magneto- : Shuddemagen for Range of 
Ellipsoid. iat ace Dubois. Practical Constancy. 


2 Method 
zation. (Mann). Diameter, 





0.158 cm, | 0.3175 cm, | 1.111 cm, I.go5 cm, 





2160 1960 
1206 1075 
775 671 

393 343 

238 209 

162 149 

106 


63 
41 


21 
II 





C, R. Mann, Physical Review, 3, p. 359; 1896, 
H. DuBois, Wied. Ann. 7, p. 9423 1902. ; As 
C, L. B. Shuddemagen, Proc. Am. Acad. Arts and Sci. 43, p. 185, 1907 (Bibliography). 


TABLE 302. 


Shuddemagen also gives the following, where Z is determined by the step method 
and H=A’—KB. 





Recike Values of KX 104, 


Length 
to 


Diameter, Diameter Diameter 


0.3175 cm. 1,1 to 2.0 cm, 


~ 85.2 
= 53:3 
= 30.6 

O. 27.3 
136 16.6 
12.7 11.6 

9-25 8.45 

5°5 5:05 

3.66 3.26 

1.83 1.67 
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290 TABLE 303. 


COMPOSITION AND MACNETIC 


This table and Table 289 below are taken from a paper by Dr. Hopkinson * on the magnetic properties of iron and steel. 
which is stated in the paper to have been 240. The maximum magnetization is not tabulated; but as stated in the 
by 4m. ‘‘ Coercive force” is the magnetizing force required to reduce the magnetization to zero. The “* demag- 
previous magnetization in the opposite direction to the ‘‘ maximum induction” stated in the table. The “energy 


which, however, was only found to agree roughly with the results of experiment. 


Description of 
specimen. 


Wrought iron . : 

Malleable cast iron . 

Gray cast iron . : 

Bessemer steel . : 

Whitworth mild steel 
“ee “ 


“ “ 
“e ee 


6 “ 


steel 
Manganese steel 
Ty oe 


Hadfield’s manganese t 


“ 
“ 


“ 


Silicon steel 


66 oe 


“ 6 


Chrome steel 


“ 6“ 
“ 


“ce 
“ 


“ 


Tungsten steel 
ce 6“ 


s (French) 


“ 


Gray cast iron . 
Mottled cast iron 
White “ “ 
Spiegeleisen 


Annealed 


“ 


Annealed 


Oil-hard- 
j ened 
Annealed 

Oil-hard- 
} ened 


As forged 
Annealed 
Oil-hard- 
} ened 
As forged 
Annealed 
} Oil-hard- 


ened 
As forged 
Annealed 
Oil-hard- 

} ened 
As forged 
Annealed 
Oil-hard- 

} ened 
As forged 
Annealed 
Oil-hard- 

ened 
As forged 
Annealed 


in tepid 

water 

Oil-hard- 
} ened 
Very hard 


* Phil. Trans. Roy. Soc. vol. 176. 
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Manga- 
nese. 


Chemical analysis. 


Sulphur. | Silicon 


t Graphitic 


Phos- 


‘| phorus. 


carbon. 


Other 


substances. 





TABLE 308 (continued). 


PROPERTIES OF IRON AND STEEL. 


291 


The numbers in the columns headed “‘ magnetic properties ”’ give the results for the highest magnetizing force used, 
paper, it may be obtained by subtracting the magnetizing force (240) from the maximum induction and then dividing 
netizing force ” is the magnetizing force which had to be applied in order to leave no residual magnetization after 
dissipated’? was calculated from the formula:— Energy dissipated = coercive force X maximum induction ~ 7 


Ne Description of 
Test. specimen. 
1 | Wrought iron . : 
2 | Malleable cast iron . 
3 | Gray cast iron . 
4 | Bessemer steel . : 
5 | Whitworth mild steel 
6 “cc “es 
7 ‘“ “ 
8 “ “ 
9 “ “ 





i steel 

11 | Manganese steel 
I2 “cr o 

13 “ce “ 

I “ec “ 

ce “ “ 
16 “cc “ 

17 | Silicon steel . tert 
Is “ce “ ‘ 
19 “ “ 

zo | Chrome steel 

21 “ce “ce 

22 “ “ 

2 “ “ 

24 “ “c 

2 5 “ “ 

26 | Tungsten steel . 
277 4c “ 

28 “ “ 

29 “ “ 

30 ¢  (&rench) .. 
31 “ “c e 
32 | Gray cast iron . 
33 | Mottled cast iron 
BUG teNWiite wees 6S 
35 | Spiegeleisen 


Hadfield’s manganese ! 


Temper. 


Annealed 


Annealed 
Oil-hard- 
} ened 
Annealed 
Oil-hard- 
ened 


As forged 
Annealed 
Oil-hard- 
} ened 
As forged 
Annealed 
{ Oil-hard- 
{ened 
As forged 
Annealed 
Oil-hard- 
ened 
As forged 
Annealed 
Oil-hard- 
} ened 
As forged 
Annealed 
Oil-hard- 
ened 
As forged 
Annealed 


in cold 
water 





in tepid 
water 
Oil hard- 
ened 
Very hard 





Hardened 


Hardened 





Magnetic properties. 











Specific Energy dis- 
electri- ——————_} energy ais 
Traste| Maxie |(Resacail Goo ana sipated per 
Biveee Sein idaue- ave tenn cycle. 
duction.| tion. force. | force. 
.01378] 18251} 7248] 2.30] — 13350 
03254] 12408] 7479 | 880] — 34742 
-10560| 10783] 3928] 3.80] — 13037 
.O10§0| 18196] 7560} 2.96] — 1737, 
.O1080} 19840} 7080 1.63} —- 10289 
.01446| 18736] 9840] 6.73] —- 40120 
01390] 18796] 11040 ] II.00} — 65786 
.01559| 16120] 10740 | 8.26) — 42366 
01695] 16120] 8736] 19.38] — 99401 
06554) 310; — - - 
05308] 4623] 2202 | 23.50] 37.13 34567 
03928} 10578] 5848 | 33.86] 46.10] 113963 
05556} 4769] 2158 | 27.64} 40.29] 41941 
06993} 747] - = a 
06316] 1985 540 | 24.50] 50.39 15474 
07066} 733 = - = 
.06163] 15148} 11073 | 9.49] 12.60 45740 
.06185| 14701] 8149} 7.80] 10.74 30485 
.06195| 14696} 8084 | 12.75} 17.14 59619 
02016] 15778] 9318 | 12.24] 13.87 61439 
01942] 14848] 7570] 8.98] 12.24 42425 
.02708] 13960] 8595 | 38.15] 48.45] 169455 
.01791| 14680] 7568 | 18.40} 22.03 85944 
01849} 13233] 6489 | 15.40] 19.79 64842 
03035] 12868} 7891 | 40.80| 56.70] 167050 
02249] 15718-| 10144 | 15.71 | 17-75 78568 
02250] 16498 | 11008 | 15.30] 16.93 80315 
02274,  — - - - - 
.02249| 15610} 9482 | 30.10] 34-70] 149500 
.03604| 14480} 8643 | 47-07| 64.46] 216864 
.04427| 1213 6818 | 51.20] 70.69] 197660 
-1I400] 914 3161 | 13.67} 17.03 39789 
.06286) 10546} 5108 | 12.2 + 41072 
05661] 9342] 5554 | 12.24] 20.40 30383 
-10520} 385 77, a = = 





SMITHSONIAN TABLES. 


292 TaBLes 304-306. : 
PERMEABILITY OF SOME OF THE SPECIMENS IN TABLE 303. | 
| 


This table gives the induction and the permeability for different values of the magnetizing force of some of the speck 
mens in Table 303. ‘Ihe specimen numbers refer to the same table. The numbers in this table have been taken 
from the curves given by Dr. Hopkinson, and may therefore be slightly in error; they are the mean values for | 
rising and falling magnetizations. 


; | Speci (iron) Specimen 8 Specimen 9g (same as Specimen 3 
ok aed Dee eS (annealed steel). 8 tempered). (cast iron). 
ing force. 





B be B rv 





1525 


gooo 
11500 
12650 
13300 
13800 
14350 
14900 
15700 
16100 








Tables 305-309 give the results of some experiments by Du Bois,* on the magnetic properties of iron, nickel, and 
cobalt under strong magnetizing forces. ‘Ihe experiments were made on ovoids of the metals 18 centimetres long 
and 0.6 centimetres diameter. The specimens were as follows: (1) Soft Swedish iron carefully annealed and 
having a density 7.82. (2) Hard English cast steel yellow tempered at 230° C.; density 7.78. (3) Hard drawn 
best nickel containing 99 % Ni with some SiO, and traces of Fe and Cu; density 8.82. (4) Cast cobalt giving 
the following composition on analysis: Co = 93.1, Ni= 5.8, Fe—0.8, Cu=o.2, Si=o.1,andC=0.3. The speci- 
men was very brittle and broke in the lathe, and hence contained a surfaced joint held together by clamps during 
the experiment. Referring to the columns, 7, 8, and u have the same meaning as in the other tables, S is the 
magnetic moment per gramme, and / the magnetic moment per cubic centimetre. A and S are taken from the 
curves published by Du Bois; the others have been calculated using the densities given. 


TasBLe 305. 
MACNETIC PROPERTIES OF SOFT IRON AT O° AND 100° C. 





Soft iron at 0° C. Soft iron at 100° C, 


CON PEIN TONS 








TaBLe 306. 
MACNETIC PROPERTIES OF STEEL AT O° AND 100° C. 


Steel at 0° C. Steel at 100° C. 





* ad Phil. Mag.”’ 5 series, vol. xxix. 

t The results in this and the other tables for forces above 1200 were not obtained from the ovoids above referred 
to, but from a small piece of the metal provided with a polished mirror surface and placed, with its polished face nor- 
mal to the lines of force, between the poles of a powerful electromagnet. The induction was then inferred from 
the ae of the plane of a polarized ray of red light reflected normally from the surface. (See Kerr’s ‘‘ Constants,’? 
Pp. 292. 





TABLES 307-313. 293 
MAGNETIC PROPERTIES OF METALS. 
TABLE 307. — Cobalt at 100° C. TABLE 308. — Nickel at 100° O. 


S I B 


35-0 | 309 | 3980 
43-0 | 380 | 4966 
40.0 | 406 | 5399 
50-0 | 441 6043 
51.5 | 454 | 6409 
I00o | 53.0 | 468 6875 
1500 | 56.0 ; 494 | 7707 


: 2500 | 58.4 | 5SI5 8973 

147 1176 5 é 4000 59-0 | §20 | 10540 

9 149 ! 1192 |! 23980 : 6000 | 59.2 12561 

At 0° C. this specimen gave the fol- gooo 59-4 15585 
lowing results : 12000 | 59.6 26 | 18606 

7900 | 154 | 1232 | 23380 | 3.0 At 0° C. this specimen gave the 











lowing results : 


12300 | 67.5 | 595 | 19782 | 





TABLE 309. — Magnetite. 


The following results are given by Du Bois * for a specimen of magnetite. 








Professor Ewing has investigated the effects of very intense fields on the induction in iron and other metals.t The 


results show that the intensity of magnetization does not increase much in iron after the field has reached an in- 
tensity of 1000 ¢. g. s. units, the increase of induction above this being almost the same as if the iron were not 
there, that is to say, @8/d@// is practically unity. For hard steels, and particularly manganese steels, much higher 
forces are required to produce saturation. Hadfield’s manganese steel seems to have nearly constant susceptibility 
up to a magnetizing force of 10,000. The following tables, taken from Ewing’s papers, illustrate the effects of 
strong fields on iron and steel. The results for nickel and cobalt do not differ greatly from those given above. 


TABLE 310. — Lowmoor TABLE 311. — Vicker’s TABLE 312. — Hadfield’s 
Wrought Iron. Tool Steel. Manganese Steel. 





TABLE 313. — Saturation Values for Steels of Different Kinds. 





Bessemer steel containing about 0.4 per cent carbon . 
Siemens-Marten stee] containing about 0.5 per cent carbon | 18000 
Crucible steel for making chisels, containing about 0.6 per 


CEHINCANIOMEME UM Wee lefts. sib tes) Gb mt sy ifs er|NEOA7O 
Finer quality of 3 containing about 0.8 per cent carbon. . | 18330 
Crucible steel containing I percent carbon . . . . . . | 19620 
Whitworth’s fluid-compressed steel. . . . . . ~~ «| 18700 





* “ Phil. Mag.’’ 5 series, vol. xxix. t “Phil. Trans. Roy. Soc.’ 1885 and 1889. 
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Taste 314.-MAGNETIC PROPERTIES OF IRON IN VERY WEAK FIELDS. 


y a tizine forces has been studied by C. Baur* and by Lord Rayleigh.t The following 
Site eA son aie Bar and is taken by him o indicate that the susceptibility is finite for zero values 
of H and for a finite range increases in simple proportion to #7. He gives the formula 4=15 + 100 H, or = 
15 H +100 H”. The experiments were made on an annealed ring of round bar 1.013 cms. radius, the ring haven 
a radius of 9.432 cms. Lord Rayleigh’s results for an iron wire not annealed give k=6.4-++5.1 7, or /=6.4 
-+5.1 H%. The forces were reduced as low as 0.00004 ¢. g. S., the relation of & to H remaining constant. 


First experiment. Second experiment. 





TaBLes 315, 316.—DISSIPATION OF ENERGY IN CYCLIC MAGNETIZATION 
OF MAGNETIC SUBSTANCES. 


When a piece of iron or other magnetic metal is made to pass through a closed cycle of 
magnetization dissipation of energy results. Let us suppose the iron to pass from zero magneti- 
zation to strong magnetization in one direction and then gradually back through zero to strong 
magnetization in the other direction and thence back to zero, and this operation to be repeated 
several times. The iron will be found to assume the same magnetization when the same magne- 
tizing force is reached from the same direction of change, but not when it is reached from the 
other direction. This has been long known, and is particularly well illustrated in the permanency of 
hard steel magnets. That this fact involves a dissipation of energy which can be calculated from 
the open loop formed by the curves giving the relation of magnetization to magnetizing force was 
pointed out by Warburg f in 1881, reference being made to experiments of Thomson, § where such 
curves are illustrated for magnetism, and to E. Cohn, || where similar curves are given for thermo- 
electricity. The results of a number of experiments and calculations of the energy dissipated 
are given by Warburg. ‘The subject was investigated about the same time by Ewing, who pub- 
lished results somewhat later. ] Extensive investigations have since been made by a number of 
investigators. 


TABLE 315.— Soft Iron Wire. 
(From Ewing's 1885 paper.) 


Horse- | § TABLE 316. — Cable Transformers. 
Total Dissipation| power 
induction | of energy | wasted per This table gives the results obtained by Alexander Siemens with one of 
a eee eles ee Siemens’ cable transformers. The transformer core consisted of goo 
sec. soft iron wires 1 mm. diameter and 6 metres long.** The dissipation 


of energy in watts is for 100 complete cycles per second. 


0.74 


Total ob- 
served dis- | Calculated 
: ; sipation of | eddy current 
tion density energy in the | loss in watts 
in core. 2 
B core in watts| per 112 lbs. 
per 112 lbs. 


Hysteresis 
loss of 
energy in 
ergs per 
cu. cm. 
per cycle. 


Mean maxi- 
mum induc- 


Hysteresis 
loss of 
energy in 
watts per 
112 lbs. 














43-2 39.2 602 
96.2 80.2 1231 
158.0 122.0 1874 
231.2 167.2 2566 
309.5 209.5 | 3217 
390-1 246.1 3779 
* “Wied. Ann.”? vol. xi. t+ “ Phil. Mag.” vol. xxiii. 
t be Wied. Ann.” vol. xiii. p. 141. § “ Phil. Trans. Roy. Soc.*? vol. 175. 
ll ‘‘ Wied. Ann.” vol. 6, 7“ Proc. Roy. Soc.’ 1882, and ‘f Trans. Roy. Soc.” 1885. 


** “ Proc. Inst. of Elect. Eng.’ Lond., 1892. 
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DISSIPATION OF ENERCY IN THE CYCLIC MACNETIZATION OF VARIOUS 
SUBSTANCES. 


C. P. Steinmetz concludes from his experiments* that the dissipation of energy due to 
hysteresis in magnetic metals can be expressed by the formula e = a4, where ¢ is the energy 
dissipated and @ a constant. He also concludes that the dissipation is ‘the same for the same 
range of induction, no matter what the absolute value of the terminal inductions may be. His 
experiments show this to be nearly true when the induction does not exceed - 15000 c. g. s. 
units per sq. cm. It is possible that, if metallic induction only be taken, this may be true up to 
saturation ; but it is not likely to be found to hold for total inductions much above the satura- 
tion value of the metal. The law of variation of dissipation with induction range in the cycle, 
stated in the above formula, is also subject to verification. 


Values of Constant a. 


The following table gives the values of the constant @ as found by Steinmetz for a number of different specimens. 
The data are taken from his second paper. 





Tv be 
Number of | kind of material. Description of specimen, Value of 
specimen. a 


Norway iron . ’ . : : . .00227 
Wrought bar . : een eee : 00326 
Commercial ferrotype plate . : 00548 
Annealed : . ; : .00458 

Thin tin plate . ; : ; : 27 ae 00286 
Medium thickness tin plate : : : 00425 

Soft galvanized wire . : . A 00349 
Annealed cast steel . : ; 5 ; c .00848 

Soft annealed cast steel . : : , 7 00457 
Very soft annealed cast steel . : ‘ ; : 00318 
Same as 8 tempered in cold water . : : 02792 

Tool steel glass hard tempered in water : : .07476 

“«  “ “tempered in oil : ; : : : .02670 

; annealed . .01899 
: A Same as 12,13, and 14, after having been subjected .061 30 


Oo ON Quik Wb 


“ “ 


to an alternating m. m. f. of from 4000 to 6000 .02700 
7 : ampere turns for demagnetization : : 01445 
Cast iron . Gray cast iron . . ; ‘ -O1 300 


s “ Se eae containing 4 % aluminium, : 01365 
“c “ce 


th .O1459 
ks square rod 6 sq. cms. section and 6.5 cms. ‘long, 


from the Tilly Foster mines, Brewsters, Putnam 
County, New York, stated to be a very pure sample 
Soft wire . 


Magnetite . 
Annealed wire, calculated by Steinmetz ee) 


Nickel 


“ 


02348 


-O122 
.01 56 
0385, 
-O120 


Ewing’s experiments 
“ 


Cobalt 


Hardened, also from Ewing’s experiments 

Rod containing about 2 % of iron, also calculated 

} from Ewing’s experiments by Steinmetz 
Consisted of thin needle-like chips obtained by 
milling grooves about 8 mm. wide across a pile of 
thin sheets clamped together. About 30 % by vol- 
ume of the specimen was iron. 
Ist experiment, continuous cyclic variation of m.m. t 
f. 180 cycles per second . : ‘ : ° 
2d experiment, 114 cycles per second 

(3d s 79-91 cycles per second . 


Tron filings 





* “ Trans. Am. Inst. Elect. Eng.’? January and September, 1892. 
t+ See T. Gray, ‘‘ Proc. Roy. Soc.’ vol. lvi. 
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. ENERGY LOSSES IN TRANSFORMER STEELS. 


Determined by the wattmeter method. ies 

Loss per cycle per cc = 45*+dnB", where 5 = flux density in gausses and ~ = frequency in 
cycles per second. « shows the variation of hysteresis with B between 5000 and 10000 gausses, 
and y the same for eddy currents. 





Ergs per Gramme per Cycle. Watts per Pound at 60 Cy- 
cles and 10000 Gausses. 


Thick- | roo00 Gausses. | 5000 Gausses. 
Designation. ness. 
cm. 


ge 


Hyste- 
Hyste- resis, | Potal. 


resis. 


Hyste- 


Ul resis. 


° 
~o 


Eddy Current 
Loss for Ga 


Unannealed 
A 0.0399 186 | 562 1.51 0.00490 
B .0326 134 | 384 1.59 | 1.89 | .00358 
C .0422 242 | 356 I.51 | 1.79 | .00319 
D 0381 184 | 353 1.52 | 1.94 | .00312 


Annealed 
q .0476 236 1.58 .00227 
F .0280 100 1608 sr .00206 
G 0394 1.54 | I. 00174 
H* .0307 146 ; 1.58 .001 27 
0318 202 : 1.62 .OO105 
* 0282 1.61 .0O122 

0346 184 TOl els 00118 | 0.535 

.0338 200 1.61 ,OO1IO | 0.61 

0335 178 1.55 .OOII5 | 0.55 

.0340 210 1.62 .00099 | 0.63 

.0437 184 1.64 00103 | 0.34 











Silicon steels 
0361 54 1.63 
0315 42 1.64 
£0452 72 1.63 
.0338 60 1.68 
.0346 42 1.66 
0310 47 3 | 1.68 
0305 43 Bs 12.4] 1.67 
0430 2 | 16.6] 1.65 


.00094 | 0.14 
.00089 | 0.15 
.00086 | 0.12 
.00077 | 0.18 
.00084 | 0.12 
.00078 | 0.17 
.0006! | 0.16 
.00062 | 0.12 











* German. . 5 + English. 
t In order to make a fair comparison, the eddy current loss has been computed for a thickness of 0.0357 cm. (Gage 
No. 29), assuming the loss proportional to the thickness. 


Lloyd and Fisher, Bull. Bur. Standards, 5, p. 453} 1909 
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MACNETO-OPTIC ROTATION. 


Faraday discovered that, when a piece of heavy glass is placed in magnetic field and a beam 
of plane polarized light passed through it in a direction parallel to the lines of magnetic force, 
the plane of polarization of the beam is rotated. This was subsequently found to be the case 
with a large number of substances, but the amount of the rotation was found to depend on the 
kind of matter and its physical condition, and on the strength of the magnetic field and the 
wave-length of the polarized light. Verdet’s experiments agree fairly well with the formula — 
<) v2 
dar} r2? 
where c is a constant depending on the substance used, 7 the length of the path through the 
substance, 7 the intensity of the component of the magnetic field in the direction of the path 
of the beam, ~ the index of refraction, and A the wave-length of the light in air. If be dif- 
ferent, at different parts of the path, /H7is to be taken as the integral of the variation of mag- 
netic potential between the two ends of the medium. Calling this difference of potential v, we 
may write @= Av, where A is constant for the same substance, kept under the same physical 
conditions, when the one kind of light is used. The constant 4 has been called “ Verdet’s con- 
stant,” * and a number of values of it are given in Tables 303-310. For variation with tempera- 
ture the following formula is given by Bichat : — 


R = Ro (1 — 0.00104 ¢ — 0.000014 ¢?), 


which has been used to reduce some of the results given in the table to the temperature corre- 
sponding to a given measured density. For change of wave-length the following approximate 
formula, given by Verdet and Becquerel, may be used :— 
A? 
0, 4 2u,2—1A, 


6, Ea I )aA? ’ 


where uw is index of refraction and A wave-length of light. 

A large number of measurements of what has been called molecular rotation have been made, 
particularly for organic substances. These numbers are not given in the table, but numbers 
proportional to molecular rotation may be derived from Verdet’s constant by multiplying in the 
ratio of the molecular weight to the density. The densities and chemical formule are given in 
the table. In the case of solutions, it has been usual to assume that the total rotation is simply 
the algebraic sum of the rotations which would be given by the solvent and dissolved substance, 
or substances, separately; and hence that determinations of the rotary power of the solvent 
medium and of the solution enable the rotary power of the dissolved substance to be calculated. 
Experiments by Quincke and others do not support this view, as very different results are 
obtained from different degrees of saturation and from different solvent media. No results thus 
calculated have been given in the table, but the qualitative result, as to the sign of the rotation 
produced by a salt, may be inferred from the table. For example, if a solution of a salt in water 
gives Verdet’s constant less than 0.0130 at 20° C., Verdet’s constant for the salt is negative. 

The table has been for the most part compiled from the experiments of Verdet,t H. Becque- 
rel,t Quincke, § Koepsel,|| Arons,fJ Kundt,** Jahn,tt Schonrock,{} Gordon, §§ Rayleigh and 
Sidgewick,|||| Perkin,{‘J Bichat.*** 

As a basis for calculation, Verdet’s constant for carbon disulphide and the sodium line D has 
been taken as 0.0420 and for water as 0.0130 at 20° C. 


@=cdi (r—a 


I a The eae of ee quant has been verified through a wide range of variation of magnetic field by H. E 
. G. Du Bois (Wied. Ann. vol. 35). 
+ “Ann. de Chim. et de Phys.” [3] vol. 52. 
¢ “Ann. de Chim. et de Phys.’’ [5] vol. 12; ‘*C. R.” vols. go and 100, 
§ “Wied. Ann.” vol. 24. 
l| ‘‘ Wied. Ann.” vol. 26. e 
9 ‘* Wied. Ann.”’ vol. 24. 
** “ Wied. Ann.” vols. 23 and 27. 
tt ‘‘ Wied. Ann.” vol. 43. 
tt “‘ Zeits. fiir Phys. Chem.” vol. 11. 
§ “‘ Proc. Roy. Soc.”’ 1883. 
II] ‘‘ Phil. Trans. R. S.*? 1885. 
1 “‘ Jour. Chem. Soc.’’ vols. 8 and 12. 
#* “ Tour. de Phys.” vols. 8 and 9. 
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MACNETO-OPTIC ROTATION. 


Solids. 


Density Kind Verdet’s 
or 


Chemical of constant 
formula. grammes | j: ont in 
per c. c. gnt. | minutes. 


Substance. 


Amber . - . . : 0.0095 
Blende . . 0.2234 
Diamond . 0.0127 
Fluor spar : 0.0087 
Glass : 


Crown . 





Faraday A 


0.0325 
0.0416 
0.0576 
0.0647 
Plate . ; ; 0.0406 
Lead borate . . ° ° 0.0600 
Quartz (perpendicular to axis) 0.0172 
Rock salt . : . ; 0.0355 
Selenium . : : . 0.4625 
Sodium borate ; ° 
Spinel (colored by chrome) 
Sylvine 


Ziqueline (suboxide of copper) 
* 
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Authority. 


Quincke. 


Becquerel. 


Quincke. 
Becquerel. 
Quincke. 


Becquerel. 





TABLE 321 = 


MACNETO-OPTIC ROTATION. 


Liquids. 


Density . Verdet’s 

Chemical in Kee constant 

formula. grammes | jd; oht in 
Bint. | minutes. 


Substance. 


Acetone . 


“ 
Acids: (see also solutions in 

water) 
Acetic . . » | CoH4Oe 
Butyric . . . . C4yHgO0g 
Formic. . . CH202 
Hydrochloric ° ; : HCl 
Hydrobromic : : . | HBr 
Hydroiodic . : ee EAT 
Nitric . : ; i . | HNOg 

“« (fuming) ‘ a 
Propionic . ; - | CsH¢gOg 
Sulphuric. z : - | HeSO4 
Sulphurous . : - | H2SOz 


Valeric. 
Alcohols: 

Amyl 

Butyl 


Ethyl 


. 


Octyl 
Propyl . 





Benzene . 


“ 


“ 


Bromides: 


Ethyl 
Ethylene 


Methyl . 
Methylene 
Octyl 
Propyl . 
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Bromoform . 


Carbon disulphide 


C5H1002 
CsHi10H 
CsH9OH 
C2Hs0H 


“ee 


“ 


CHs;0H 


CsH1;0H 
C3H;OH 


“cc 


“ 
CeHe 
“é 


“cc 


CHBrg 
CoHsbr 
CoH4Bre 


CH3Br 
CHoeBre 
CsgH7Br 
CsH7Br 
CSe2 
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Authority. 


Jahn. 
Perkin. 
Schonrock. 


Perkin. 
“ 


Becquerel. 
Perkin. 


Becquerel. 

Perkin. 

Becquerel. 
“é 


Perkin. 


Becquerel. 
Jahn. 
“ 


Becquerel. 
Quincke. 
Jahn. 
Perkin. 
Schoénrock. 
Quincke. 
Jahn. 
Becquerel. 
Perkin. 
Schonrock. 
Perkin. 
Schonrock. 
Perkin. 
Becquerel. 
Jahn. 

Jahn. 
Becquerel. 
Schonrock. 





Perkin. 
“ 


“cc 


Jahn. 
Perkin. 


Quincke. 
Becquerel, 
1885. 
Gordon. 
Rayleigh. 
Koepsel. 
Arons. 
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MACNETO-OPTIC ROTATION. 


Substance. 


Chlorides : 
Amyl . . . 
Arsenic . 
Carbon : é 
“  bichloride 
Chloroform 
Ethyl e e 
Ethylene. . 


Methyl : 
Methylene . 
Octyl . 





Phosphorus protochloride 


Propyl . . 

Silicon ‘ 

Sulphur bichloride 

Tin bichloride 

Zinc bichloride 
Todides: 

Ethyl . 

Methyl 

Octyl . 

Propyl. 
Nitrates: 

Ethyl . 

vitylene (nitroglycol) 

Methyl : 

Propyl 

Trinitrin (nitroglycerine) 

Nitro ethane 

Nitro methane . ; 

Nitro propane 
Paraffins : 

Decane : 

Heptane 

Hexane 

Octane 

Pentane 


a“ 


Phosphorus ( melted) 

Sulphur oe . 

Toluene 
“ 


Water 
“ 


“ 


Xylene . 
“ 
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Liquids. 


Verdet’s 

Chemical constant 
formula. . in 

* | minutes. 


CHCl 
As 

C 

CCl, 
CHCls 


C2H;5Cl 
CoH4Cle 


CH;Cl 
CHeCle 
CgH4,Cl 
PClg 
C3H,Cl 
SiCl, 
SeCle 
SnCk 
ZnCle 


CoHsI 
CHsI 
CgHyy71 
C3H,7I1 


CoHs50.NO¢ 
CoH4(NOsg)2 
CH30.NO2 
C3H,O0.NOz 
C3H5(NOs)3 
CoHsNOg 
CH3NO¢2 
CsHsNOe 


Cyo0H22 
C7Hi¢6 
CeHius 
CgHig 
CsHia 


P 
S 
C,;Hs 


Temp. 
Cc. 


Authority. 


Jahn. 
Becquerel. 


ce 


Jahn. 
Perkin. 


“ 


Jahn. 


3ecquerel. 
Perkin. 
“ 


Becquerel. 
Perkin. 
Becquerel. 


Schénrock. 
Perkin. 
Schonrock. 
Perkin. 
Schonrock. 


Perkin. 
Becquerel., 


Schonrock. 
Becquerel. 
“ce 


Quincke. 
Jahn. 
Becquerel. 
Schonrock. 





TABLE 322, 


MACNETO-OPTIC ROTATION. 


Solutions of Acids and Salts in Water. 


Substance, 


Acetone . 
Acids: 
Hydrobromic 


Nitric ; 
eeRade ae 3H20 


Ammonia ‘ 
Bromides: 
Ammonium. 


“ 


Barium 


“ 


Cadmium 


“cc 
Calcium 
77 


Potassium 


“ 


Sodium 


“ 


Strontium 
“cs 
Carbonate of potassium . 
ss “ sodium 
“ “ “ 
Chlorides: 
Ammonium (sal mene) 
Barium : : 


Cadmium 


“ 


Calcium 
“és 


“ 
Copper 
6s 


“ 
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Density, 
grammes 
pericic, 


Chemical 
formula. 


Cs3H,gO 0.9715 
1.7859 
1.6104 
1.3775 
1.2039 
1163 
2072 
1856 
1573 
1279 
.0762 
0323 
0153 
-9473 
9057 
8229 
7007 
4495 
-2966 
1760 
5190 
-3560 


Prt mm me tet 


0.8918 


2805 
1576 
5399 
2555 
.3291 
1608 
2491 
1337 
1424 
.0876 
1351 
0524 
2901 
1416 
1906 
1006 
0564 


Wr mmm mm tt 


0718 
-2897 
1338 
“3179 
-2755 
1732 
153! 
1504 
0832 
1049 
5158 
2789 
-1330 


a i | 
ae tee, ne ste 1@ . 





Kind 


0 
light. 


Verdet’s 
constant 


in minutes. 


0.0129 


0.0343 
0.0304 
0.0244 
0.0194 
0.0168 
0.0225 
0.0219 
0.0204 
0.0193 
0.0163 
0.0150 
0.0140 
0.0513 
0.0499 
0.0408 
0.0421 
0.0323 
0.0258 
0.0205 
0.0010 
0.0105 
0.0121 


0.01 53 


0.0226 
0.0186 
0.021 5 
0.0176 
0.0192 
0.0162 
0.0189 
0.0164 
0.0163 
0.0151 
0.0165 
0.0152 
0.0186 
0.0159 
0.0140 
0.01 40 


0.0137 


0.0178 
0.0168 
0.0149 
0.0185 
0.0179 
0.0160 
0.0157 
0.0165 
0.01 52 
0.0157 
0.0221 
0.0186 
0.0156 


Temp. 
Cc. 
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Authority. 


Jahn. 
Perkin. 


Becquerel. 
Perkin. 


Schonrock. 
Becquerel. 
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MACNETO-OPTIC ROTATION. 
Solutions of Acids and Salts in Water. 
: Density, Verdet's 
Chemical Temp. : 
Substance. Formula ees bge ee ce Authority, 
Chlorides : 
Iron < FeClg 1.4331 0.0025 15° | Becquerel. 
Re : e 1.2141 0.0099 ss ‘ 
ee : - 1.1093 0.0118 me : 
ae 2 : . 1.0545 0.0124 ec ss 
«c (ferric}s Fe2Cle 1.6933 —0.2026 ee 
ames . . o 1.5315 —0o.1140 . es 
a . : i. 1.3230 —0.0348 ss § 
e : : M 1.16081 —0.001 5 es s 
ss 3 ‘ 1.0864 0.0081 ss ss 
‘ : f 1.0445 0.0113 sf s 
sae é : 1.0232 0.0122 : s 
Lithium o) iCl 1.0619 0.0145 20 | Jahn. 
ce : : Es 1.0316 0.0143 ef 5 
Manganese . MnCle 1.1966 0.0167 15 | Becquerel. 
5 ‘ 1.0876 0.0150 ss < 
Mercury HgCle 1.0381 0.0137 16 | Schénrock. 
“ 5 “c 1.0349 0.01 37 “ “ce 
Nickel . ; NiCle 1.4685 0.0270 15 | Becquerel. 
ee N. fs 1.2432 0.0196 se ‘e 
“ ss 1.1233 0.0162 “c n 
Oa <c 1.0690 0.0146 se a 
Potassium . KCl 1.6000 0.0163 “ ss 
ut s6 1.0732 0.0148 20 ! Jahn. 
“ “ 1.0418 0.0144 “ec “ 
Sodium ‘ NaCl 1.2051 0.0180 15 | Becquerel. 
cs ; ‘ ‘ 1.1058 0.0155 < oS 
ts ‘ So hae y 1.0546 0.0144 se ss 
ss ‘ s ‘ ee 1.0817 0.01 54 20 | Jahn. 
S f 3 ‘ 4 1.0418 0.0144 se o 
Strontium . ‘ wy Orly 1.1921 0.0162 ‘“ “ 
“ i ‘ 7 ss 1.0877 0.0146 e cs 
Pin, onlos «| SnCh 1.3280 0.0266 15 | Verdet. 
ae ; m ‘ ss 1.1637 0.0198 6 $6 
6c 5 is “ I.III2 0.0175 “ “ 
Zinc : ¢ (ech ZnCle 1.2851 0.0196 0 se 
es : ; J : “ 1.1595 0.0161 se se 
Chromate of potassium . | KeCrO4 1.3598 0.0098 ss 
3ichromate of » | KeCreO7 1.0786 0.0126 cs << 
Cyanide of mercury -| Hy(CN)e 1.0638 0.0136 16 | Schonrock. 
oc “ “ ee 1.0425 0.01 34 “ “ 
“ “cc “ “6 I 06005 0.0135 “ “ 
Todides: 
Ammonium. : I. 0.0396 Perkin. | 
I. 0.0386 a 
se : I. 0.0358 SS 
I. 0.0235 . 
Cadmium 3 B. 0.0201 Jahn. 
a ; Te 0.0215 os 
se . Li. 0.0177 . 
Potassium . ; Ls 0.0338 Becquerel. 
- : I. 0.0237 ; 
£ : I. 0.0182 i 
se : ; I. 0.0152 , 
i ; 2 I. 0.0211 Jahn. 
- ; 2 F. 0.0174 s 
Sodium : j Ie 0.0200 sf 
c ; Ts 


“ 
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0.0175 





Substance. 


Nitrates : 
Ammonium 
Potassium . 
Sodium 


Uranium 
“ 


Sulphates : 
Ammonium : 
- (acid) 
Barium F : 


“ 
Cadmium 
“ 


Lithium 
“ce 


Manganese . 
“cc 


Potassium . 
Sodium 


Substance. 


Cadmium bromide . 
“ “ 


Calcium “ 
“ 


Strontium ; 
“ iT7 


Cadmium chloride , 


Strontium ‘“ 
“ce “ 


Cadmium iodide 


Substance. 
Antimony trichloride 
“ “ 


Bismuth 
“c 


“ 


SMITHSONIAN TABLES. 


TABLES 322 (continued)-324. 


303 


MACNETO-OPTIC ROTATION. 
TABLE 322.—Solutions of Acids and Salts in Water. 


Chemical 
formula, 


NH4NOg 
KNOg3 
NaNO3 
U203.N205 


“ 


“ 


(NH4)2SO4 
NH 4.HSO, 
BaSO,4 
CdSO4 
LigSO4 
MnSQO,4 


KeSO4 
NaSO4 


Density, 
grammes 
perc. c. 


1.2803 
1.0634 
I.L112 
2.0267 
1.7640 
1.3865 
1.1963 


1.2286 
1.4417 
1.1788 
1.0938 
1.1762 
1.0890 
1.1762 
1.0942 
1.2441 
1.1416 


1.0475 
1.0661 





Verdet’s 
constant 
in 
minutes. 


Authority. 


Perkin. 
Jahn. 


Becquerel. 
“ 





Chemical 
formula. 


Density, 
grammes 


Verdet’s 
constant 


in 
minutes, 





TABLE 324. — Solutions in Hydrochloric Acid. 





Chemical 
formula. 


SbClg 


- | BiCl, 


Density, 
grammes 
per c. c. 


2.4755 
1.8573 
1.5195 
1.3420 
2.0822 


1.6550 
1.4156 





Verdet’s 
constant 
in 
minutes. 


Kind 
of 
light. 


0.0603 
0.0449 
0.0347 
0.0277 
0.0396 
0.0359 
0.0350 
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TABLE 326. — Magneto-Optic Rotation. 


Gases. 


Verdet’s 
Substance. Pressure. Temp. constant in Authority. 
minutes, 


Atmospheric air. . | Atmospheric | Ordinary | 6.83 X 10-® | Becquerel. 
Carbon dioxide A “ “6 13.00 “ he 
Carbon disulphide . ‘ 74 cms. FOG. 22040 ee Bichat. 
Ethylene , . | Atmospheric | Ordinary | 34.48 “ Becquerel. 
Nitrogen . : eS S 6.92 a 
Nitrous oxide . ef 16:907 4 et 
Oxygen . : a 6.28 i 
Sulphur dioxide ‘ Yy 31.39 se 
i - 246 cms. : 38.40 ' | Bichat. 


“ 











Du Bois discusses Kundt’s results and gives additional experiments on nickel and cobalt. 
He shows that in the case of substances like iron, nickel, and cobalt which have a variable mag- 
netic susceptibility the expression in Verdet’s equation, which is constant for substances of con- 
stant susceptibility, requires to be divided by the susceptibility to obtain a constant. For this 
expression he proposes the name “ Kundt’s constant.” These experiments of Kundt and Du 
Bois show that it is not the difference of magnetic potential between the two ends of the medium, 
but the product of the length of the medium and the induction per unit area, which controls the 
amount of rotation of the beam. 


TABLE 326.— Verdet’s and Kundt’s Constants. 


The following short table is quoted from Du Bois’ paper. The quantities are stated inc. g. s. measure, circular 
measure (radians) being used in the expression of ‘ Verdet’s constant ’’ and ‘* Kundt’s constant.” 





Verdet’s constant. Wave-length 
of light 
in cms. 


Kundt’s 
constant. 


Magnetic 


Name of substance. meses Gbiliey: 


Number. Authority. 


Cobalt. : 6.44 X 1078 
Nickel: : 

Tron : : : 6.56 
Oxygen: 1 atmo. . | + 0.0126 X 10-5 | 0.000179 X 1075| Becquerel. | 5.59 
Sulphur dioxid .|—oo751 “ 0.302 . y 

Water . : — 0.0694 0.377 Arons 

Nitric acid. . | — 0.0633 0.356 Becquerel. 
Alcohol . 7 . | — 0.0566 0.330 De la Rive. 
Kther = , — 0.0541 0.315 = 

Arsenic chloride . | — 0.0876 1.222 Becquerel. 
Carbon disulphide . | — 0.0716 1.222 Rayleigh. 
Faraday’s glass . | — 0.0982 1.738 Becquerel. 
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TABLE 327.— Magnetic Susceptibility of Liquids and Gases. 


The following table gives a comparison by Du Bois * of his own and some other determinations of the magnetic sus 
ceptibility of a few standard substances. WVerdet’s and Kundt’s constants are in radians for the sodium line D. 


, Faraday’s Becquerel’s Wiahner’s 
Verdet’s value value value 


Substance. 
constant. RX 108 BX 108 & X 108 


Water sp); \ Ss 3-77 107° —0o.69 —0.63 —0.536 
Alcohol, C2H,O . 3:30. |“ —0.57 —0.49 —0.388 
Ether, CgH1pO . 3-15 € —0.54 = —0.360 


Carbon disulphide 5 12:22 —0.72 —0.84 —0.465 


Oxygen at 1 atmosphere 0.00179 “ 0.13 0.12 = 


Air at I atmosphere . 0.00194 “ 0.024 0.025 


Quincke at 20° C. Du Bois at 15° C, 


Substance. 


J - 3 6 Kundt’s 
Density. kX 10 Density. k X10) constant.’ 


Water . ey ce 0.9983 —o.815 0.9992 —0.837 —4.50 
Alcohol, C2H,gO . 0.7929 —o.660 0.7963 —0.694 —4.75 
Ether, CgH1p)O 0.7152 —0o.607 0.7250 —0o.642 —4.91 
Carbon disulphide ° 1.2644 —0.724 1.2692 —o.816 | —14.97 
Oxygen at 1 atmosphere - - 0.00135 0.117 0.016 


Air at 1 atmosphere . 0.00123 0.024 0.081 





TABLE 328.— Values of Kerr’s Constant.+ 


Du Bois has shown that the rotation of the major axis of vibration of radiations normally reflected from a magnet is 
algebraically equal to the normal component of magnetization multiplied into a constant K. He calls this con- 
stant, KX, Kerr’s constant for the magnetized substance forming the magnet. 


Wave- | Kerr’s constant in minutes perc. g. s. unit of magnetization. 


: Spectrum} length 
Color of light. Tine: levers! 
X 10% Cobalt. Nickel. Tron. Magnetite. 


Red Lia 67.7 —0.0208 —0.0173 —0.01 54 0.0096 


Red 62.0 —o.0198 —0.0160 —0.0138 0.0120 


Yellow 58.9 —0.0193 —0.01 54 —0.01 30 +0.0133 


Green 51.7 —0.0179 —0.0159 —Oo.OIII +0.0072 
Blue 48.6 | —o.0180 —0.0163 —0.O0I101 +0.0026 


Violet 43-1 —0.0182 —0.0175 —o.0089 - 





* “ Wied, Ann.” vol. 35, Pp. 163. t H. E. J. G. Du Bois, ‘‘ Phil. Mag.” vol. 29. 
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TABLES 329-331. 


RESISTANCE OF METALS. 


TABLE 329. — Variation of Resistance of Bismuth, with Temperature, in a Transverse Magnetic Field. 


Proportional Values of Resistance. 











+100° | +183° 


OO Oe Oe 
WUIAMAKRBHKLH 
OONRAOH AN 


TABLE 330. — Increase of Resistance of Nickel due to a aear eras Magnetic 
Field, expressed as % of Resistance at 0° and H—0O. 





+100° +182° 


F. C. Blake, Ann. der Physik, 28, p. 449; 1909. 


TABLE 331.— Ohange of Resistance of Various Metals in a Transverse Magnotic Field. 
Room Temperature. 


Metal. 


Nickel 
ae 


Cobalt 
Cadmium 
Zinc 
Copper 
Silver 
Gold 


Tin 
Palladium 
Platinum 
Lead 
Tantalum 
Magnesium 
Manganin 
Tellurium 
Antimony 


Tron 


Nickel steel 
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Field Strength 


Per cent 


in Gausses. Increase, 


-bo. 02 to 0.34 
? +0.02 to 0.16 
Different specimens show very 
diverse results, usually an in- 
crease in weak fields, a decrease 
in strong. 
Alloys behave similarly to fron. 





Authority. 


Williams, Phil. Mag. 9, 1905. 
Barlow, Pr. Roy. Soc. 71, 1903. 
Dagostino, Atti Ac. Linc. 17, 1908. 
Grummach, Ann. der Phys. 22, 1906. 


Dagostino, tes 

Goldhammer, Wied Ann. 31, 1887. 
Grummach, l. ¢, 

Barlow, lL. c. 

Williams, 2. ¢. 


Williams, I. ¢. 


TABLES 332, 333. 
TABLE 332.— Transverse Galvanomagnetic and Thermomagnetic Effects. 


397 


Effects are considered positive when, the magnetic field being directed away from the observer, 
and the primary current of heat or electricity directed from left to right, the upper edge of the 
specimen has the higher potential or higher temperature. 

£= difference of potential produced; 7’=difference of temperature produced; 7= primary 


t 
current ; ae 


//= intensity of field. C. G. S. units. 


Hall effect (Galvanomagnetic difference of Potential), A = RD 


Ettingshausen effect ( “ ee 


Nernst effect (Thermomagnetic “ 


Leduc effect ( 


Substance, 


Tellurium 
Antimony 
Steel ‘ 
Hensler alloy 
Iron. fs 
Cobalt 

Zinc 
Cadmium 
Iridium 
Weadeey < 
alain 
Platinum. 
Copper . . 
German silver . 
Gold 
Constantine. 
Manganese . 
Palladium 
Silver . 
Sodium 
Magnesium 
Aluminum 
Nickel 
Carbon , 
Bismuth . 





sé “ 


Values of R. 


-++400 to 800 
+ 0.9 “ 0.22 
+.012 “ 0.033 
+.010 “ 0.026 
+.007 “ o.o11 


-+.0016 “ 0,0046 


-++.00055 
-++.00040 
-++.00009 
—.00003 
—.0002 

—.00052 
—.00054 


—.00057 to .00071 


—.0009 
—.00093 
—.0007 to .0012 
—.0008 “ .0015 
—.0023 


—.00094 to .0035 
—.00036 “ .0037 


HTL 


HI 
T= P= 


“ Temperature), D 


dt 
“ Potential), H = CHB. 


“ Pil mame a 
Temperature), 7—= SHB Fie 


P X 10% QO X 108, 


-++200 
+2 


—0.07 


—360000 
-++9000 to 18000 
*—700 “ 1700 
7000 
1500 
2240 
240 


~ +1600 “ 
—0.06 


+0.01 


—r1000 “ 
+1800 “ 
—54 “ 
up to —s.o 


—5.0 (?) 
—4.0 (?) 





—go to 270 


+50 to 130 
—46 “ 430 


+2000 “ gooo 


+100 


— up to 132000 


+0.04 to 0.19 
+5. 
+3 to 40 


= primary temperature gradient; = breadth, and D= thickness, of specimen; 


S X 108, 


+400 
+200 
+69 
+39 
sgh 
+13 


5 








Bismuth.* 


—182° | —go0° 
28.0 
25.0 
22.9 
21.5 
20.2 


62.2 
55.0 


—23° 


17.0 
16.0 
rer 
14.3 
13.6 





+411.5° | +100° 
7.28 
7-17 
7.06 


6.95 
6.84 


13:3 
12.7 
12.1 
Tres 
11.0 
10.6 





1 Barlow, Ann. der Phys. 12, 1903. 


* Traubenberg, Ann. der Phys. 17, 1905. y 
Both tables taken from Jahn, Jahrbuch der Radioactivitit und Electronik, 5, p. 166; 1908, who has collected data of 
all observers and gives extensive bibliography. 
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Bismuth.3 





2 Everdingen, Comm. Phys. Lab. Leiden, 58, 
* Melting-point. 
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TABLES 334, 335. 


THE SPECIFIC HEAT OF IRON AT HIGH TEM- 
PERATURES. 


Analysis of iron — (0.01 C, .02 Si, .03 S, .04 P, trace Mn). 


TABLE 334. — Mean Specific Heat between 0° and T° Centigrade, Si. 








TABLE 335. — Total Heat between O° and T° Centigrade, Qi. 





T cr 


0 ‘a 
Pionchon’s value recalculated. Harker’s value. 


235 23-5 
36.8 37:0 
51.6 51.3 
66.0 66.9 


83.2 83.8 
102.2 104.1 
125.0 127.8 
146.7 148.0 
166.0 155-7 

- 168.8 





J. A. Harker, Proc. Physical Society, London, 19, p. 703; 1905. 

Pionchon’s data, based on experiments made many years ago, should 
be regarded only as corroborative of the more recent and careful experi- 
ments of Harker. 
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DEFINITIONS OF UNITS. 


ACTIVITY. Power or rate of doing work; unit, the watt. 

AMPERE. Unit of electrical current. The international ampere, “‘ which is one tenth of the 
unit of current of the C. G.S. system of electro-magnetic units, and which is represented 
sufficiently well for practical use by the unvarying current which, when passed through 
a solution of nitrate of silver in water, and in accordance with accompanying specifica- 
tions” (see pages xxxiv and 251), ‘‘deposits silver at the rate of 0.001118 of a gramme per 
second.” 

The ampere =1 coulomb per second =1 volt through 1 ohm; 
Amperes = volts/ ohms= watts/ volts =(watts /ohms)}, 
Amperes X volts =amperes? X ohms = watts. 


ANGSTROM. Unit of wave-length =10~-!° metre. 

ATMOSPHERE. Unit of pressure. 

English normal =14.7 pounds per sq. in. =29.929 in. =760.18 mm. Hg. 32° F. 
French ““ =760 mm. of Hg. 0° C.=29.922 in. = 14.70 lbs. per sq. in. 

BARAD. C.G.S. unit of pressure=1I dyne per sq. cm. 

BOUGIE DECIMALE. Photometric standard; see page 177. 

BRITISH THERMAL UNIT. Heat required to raise one pound of water at its temper- 
ature of maximum density, 1° F.=252 gramme-calories. 

CALORY. Small calory =gramme-calory =therm =quantity of heat required to raise one 
gramme of water at its maximum density, one degree Centigrade. 

Large calory =kilogramme-calory = 1000 small calories =one kilogramme of water raised 
one degree Centigrade at the temperature of maximum density. 
For conversion factors see page 227. 
CANDLE. Photometric standard, see page 177. 
CARAT. The diamond carat =3.168 grains =0.2053 grammes. 
The gold carat: pure gold is 24 carats; a carat is 1/24 part. 
CARCEL. Photometric standard; see page 177. 
CIRCULAR AREA. The square of the diameter = 1.2733 Xtrue area. 
True area =0.785398 X circular area. 
COULOMB. Unit of quantity. The international coulomb is the quantity of electricity 
transferred by a current of one international ampere in one second. 
Coulombs = (volts-seconds) /ohms = amperes X seconds. 
CUBIT = 18 inches. 
DAY. Mean solar day =1440 minutes = 86400 seconds = 1.0027379 sidereal day. 
Sidereal day = 86164.10 mean solar seconds. 

DIGIT. 3/4 inch; 1/12 the diameter of the sun or moon. 

DYNE. C.G.S. unit of force =that force which acting for one second on one gramme pro- 
duces a velocity of one centimetre per second. 

= weight in grammes divided by the acceleration of gravity in cm. per sec. 
ENERGY. See Erg. 
ERG. C.G.S. unit of work and energy =one dyne acting through one centimetre. 
For conversion factors see page 227. 

FARAD. Unit of electrical capacity. The international farad is the capacity of a con- 
denser charged toa potential of one international volt by one international coulomb 
of electricity. 

The one-millionth part of a farad (microfarad) is more commonly used. 
Farads =coulombs/ volts. 

FOOT-POUND. The work which will raise one pound one foot high. 
For conversion factors see page 227. 

FOOT-POUNDALS. The English unit of work = foot-pounds /g. 
For conversion factors see page 227. 

g. The acceleration produced by gravity. 

GAUSS. A unit of intensity of magnetic field =108 C. G. S. units. 

GRAMME. See page 6. 
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GRAMME-CENTIMETRE. The gravitation unit of work= g. ergs. 

For further conversion factors see page 227. 

HEAT UNIT. _ See Calory. eee 

HEAT OF THE ELECTRIC CURRENT generated in a metallic circuit without self- 
induction is proportional to the quantity of electricity which has passed in coulombs 
multiplied by the fall of potential in volts, or is equal to (coulombs X volts) /4.181 in 
small calories. 

The heat in small or gramme-calories per second = (amperes? X ohms) /4.181= volts? / 
(ohms X 4.181) =(volts X amperes) /4.181 = watts/ 4.181. 

HEAT. Absolute zero of heat = -273° Centigrade, —459.4° Fahrenheit, -218.4° Reaumur. 

HEFNER UNIT. Photometric standard; see page 177. 

HENRY. Unit of induction. It is ‘‘the induction in a circuit when the electromotive force 
induced in this circuit is one international volt, while the inducing current varies at 
the rate of one ampere per second.” 

HORSE-POWER. The practical unit of power =33,000 pounds raised one foot ‘per min- 
ute. 

JOULE. Unit of work=10?’ ergs. 

Joules = (volts? X seconds) /ohms = watts X seconds = amperes? X ohms Xsec. 

For conversion factors see page 227. 

JOULE’S EQUIVALENT. The mechanical equivalent of heat =4.181 X10? ergs. See 

age 227. 

KILODYNE. 1000 dynes. About I gramme. 

LITRE. See page 6. 

MEGABAR. Unit of pressure =0.987 atmospheres. 

MEGADYNE. One million dynes. About one kilogramme. 

METRE. See page 6. 

METRE CANDLE. The intensity lumination due to standard candle distant one metre. 

METRET. An exponential subdivision of the metre. The ordinal number before the word 
metre denotes the power of ten serving as the divisor; e. g., a tenth-metret =1071°= 
1/10!° metre. The first metret is the decimetre, the second, the centimetre, etc. 

MHO. The unit of electrical conductivity. It is the reciprocal of the ohm. 

MICRO. _ A prefix indicating the millionth part. 

MICROFARAD. One millionth of a farad, the ordinary measure of electrostatic capacity. 

MICRON. (x) =one millionth of a metre. 

MIL. One thousandth of an inch. 

MILE. See pages 5, 6. 

MILE, NAUTICAL or GEOGRAPHICAL = 6080.204 feet. 

MILLI-. A prefix denoting the thousandth part. 

MONTH. The anomalistic month=time of revolution of the moon from one perigee to 
another = 27.55460 days. 

The nodical month =draconitic month =time of revolution from a node to the same node 
again =27.21222 days. 

The sidereal month=the time of revolution referred to the stars=27.32166 days (mean 
value), but varies by about three hours on account of the eccentricity of the orbit and 
‘*perturbations.”’ 

The synodic month =the revolution from one new moon to another = 29.5306 days (mean 
value) =the ordinary month. It varies by about 13 hours. 

OHM. Unit of electrical resistance. The international ohm is based upon the ohm equal 
to 109 units of resistance of the C. G. S. system of electromagnetic units, and ‘‘is repre- 
sented by the resistance offered to an unvarying electric current by a column of mer- 
cury, at the temperature of melting ice, 14.4521 grammes in mass, of a constant cross 
section and of the length of 106.3 centimetres.” 

International ohm =1.01367 B. A. ohms =1.06292 Siemens’ ohms. 

B. A. ohm =0.98651 international ohms. 

Siemens’ ohm =0.94080 international ohms. See page 261. 

PENTANE CANDLE. Photometric standard. See page 177. 

Pl =7=ratio of the circumference of a circle to the diameter =3.14159265359- 

POUNDAL. The British unit of force. The force which will in one second impart a veloc- 
ity of one foot per second to a mass of one pound. 

RADIAN = 180° /m = 57.29578° =57° 17’ 45’ = 206625”. 

SECOHM. A unit of self-induction=1 second X 1 ohm. 

THERM =small calory =quantity of heat required to warm one gramme of water at its 
temperature of maximum density one degree Centigrade. 

THERMAL UNIT, BRITISH =the quantity of heat required to warm one pound of water 
at its temperature of maximum density one degree Fahrenheit =252 gramme-calories. 

VOLT. The unit of electromotive force (E. M. F.). The international volt is ‘‘the 
electromotive force that, steadily applied to a conductor whose resistance is one inter- 
national ohm, will produce a current of one international ampere, and which is repre- 
sented sufficiently well for practical use by 1000/1434 of the electromotive force be- 
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( tween the poles or electrodes of the voltaic cell known as Clark’s cell, at a temperature 


of 15° C and prepared in the manner described in the accompanying specification.” 
See pages xxxiv and 251. 


VOLT-AMPERE. Equivalent to Watt. 
WATT. The unit of electrical power = 107 units of power in the C. G. S. system. It is re- 


presented sufficiently well for practical use by the work done at the rate of one Joule 
per second. 


Watts = volts Xamperes = amperes? X ohms = volts? /ohms. 
For conversion factors see page 227. 
Watts Xseconds = Joules. 

WEBER. A name formerly given to the coulomb. 

YEAR. See page 108. 
Anomalistic year = 365 days, 6 hours, 13 minutes, 48 seconds. 
Sidereal = 305s 26 9 9.314 seconds. 
Ordinary i — OSM eac aS s 46+ 

“ Tropical ** same as the ordinary year. 
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For the definitions of units, see Appendix. 
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Electrical resistance: see Conductivity. Films, thin: thickness, colors, tension of . 142, 143> 
metals and alloys, low temp. 264 Fluorite: index of Tefraction ete © sie ponlod 
ohm, various determinations 261 Formule, conversion: dynamic units I ae he} 
specific: metallic wires . . 262 electric) 9] eto dietne mins 
mietalsit fics. - 263 fundamental. | Ot Gel 
temperature effect, glass - 285 REOMEETIC Ts ct ie econ 


INDEX. 


Formula, conversion: heat . . « « 2 «© « e 3 
magnetic Cet elite” ca: 6 3 
see INTRODUCTION. 
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INTRODUCTION 


Some years ago when one of the authors of this work was engaged in 
looking up authorities upon tin deposits, no list of the papers on even 
such noted occurrences as those of Great Britain, Germany, or the Malay 
Peninsula was to be found, while it required much effort and continued 
search to find what had been written upon Bolivia and the lesser known 
localities. 

No monographic work covered the field, for many discoveries and great 
developments had taken place since the appearance of the only compre- 
hensive book, E. Reyer’s “ Zinn,” in 1880, and his bibliographic references 
were often indefinite and far from complete. There seemed to be real 
need for an extensive bibliography, and during five years one or both 
authors have been engaged a considerable part of the time in the col- 
lection and digestion of material for such a publication. Since the work 
was begun Sydney Fawns’ “Tin Deposits of the World” has appeared, 
but the list of authorities given is not extensive. 

Owing to the cireumstances under which the work was done the notes 
upon the papers listed do not consistently follow one plan. Little 
attempt has been made to digest works in foreign languages. Of those 
in English, some are digested, some have the contents noted, and, in a 
few cases, where it conveys a good idea of the matter treated, only the title 
is given. 

In digesting articles upon the geology of tin deposits it has been aimed 
to give, where possible, (a) the country rocks, (b) age, (c) origin of the 
deposits, (d) accompanying minerals, (e) economic importance, and (f) 
other details of value. 

When desiring to consult the literature of tin deposits it is believed 
that as a rule persons will wish to know about the tin-bearing veins, 
dikes, or placers of a particular country or district, and in the arrange- 
ment of this bibliography the works are, where possible, placed under 
the names of the countries in which are located the tin deposits of which 
they treat. The names of the countries follow each other in alphabetic 
order, and under each heading names of authors are in similar order. 
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Anonymous articles are listed under “ Anon.” which takes its place in 
the alphabetic sequence. Where more than one article occurs under 
“ Anon.” they are arranged chronologically. 

Where deposits in a number of countries are treated in one article, 
the title is placed under the heading “ General.” 

Works treating preponderantly of the extraction, handling, and _re- 
duction of tin ores are placed under “ Mining and Milling” and 
“ Metallurgy.” ‘The lists given under these subjects are not published 
with the idea that they are complete and no effort has been made to 
make them so, but as important articles were met, it seemed best to 
note them, in the hope that even an incomplete list might be of use to 
many persons who desire only a certain amount of general knowledge 
upon the subject. The lists may serve, also, as a nucleus for some who 
wish to pursue the subject further. 

Headings other than “ General” and names of countries form a second 
alphabetic list which follows the list of countries. 

In the geological portion of the bibliography it is believed that no im- 
portant paper upon tin appearing up to the middle of 1908 has been 
omitted. Following this prefatory note will be found the abbreviations 
used for journals referred to in the work. The bibliography is classified 
as follows: J, By Countries; II, General; III, History; IV, Metallurgy 
and Chemistry; V, Mineralogy; VI, Mining and Milling; VII, Statis- 
tics. Itis thought that the exhaustive index prepared by Mr. Lancéster D. 
Burling will supplement the arrangement of articles under countries and 
make the finding of particular papers comparatively easy. 


FRANK L. HEss. 
Eva HEss. 


LIST CF JOURNALS AND OTHER PUBLICATIONS TO WHICH 
REFERENCE IS MADE, WITH ABBREVIATIONS USED 


Abh. math. phys. Classe kon. bay. Abhandlungen der mathematisch- 


Akad. Wiss. 


Actes Soc. sci. Chili..... 
Amer. Chem. Journ..... 


Amer eiGeolsniae oho Ks Nee 


Amer. Inst. Mg. Eng... 


Amer. Journ. Sci. Arts.. 


Amer. Journ. Mg. Mill. 
Min. Met. 


Amer, Mfr. Iron World.. 


ITM ET gs PME OEVC Vass 6.0 Se, she 


ANNavBrite .Geol-ir: .. s2.5. 


Ann Chem, Pharm... 


physikalischen Classe der k6éniglich 
bayerische Akademie der Wissen- 
schaften, Miinchen. ; 


SEO RG chars de Actes de la Société scientifique du 
Chili, Santiago. 

Harti icttela cue ‘American Chemical Journal, Balti- 
more. 

WER ERS Oat eroroee American Geologist, Minneapolis. In- 


corporated in 1906 with Economic 
Geology, Lancaster, Pa. 


Fle ars erat 5° American Institute of Mining Engi- 


neers, New York. 
Transactions of the American Insti- 
tute of Mining Engineers, New York. 
Bulletin of the American Institute of 
Mining Engineers, New York. 
Bi-monthly Bulletin of the American 
Institute of Mining Engineers, New 
York. 


Reatets ido a susiere & American Journal of Science and Arts, 


New Haven. American. Journal of 
Science after Vol. 19, 1880. 

Oilb. Geol. American Journal of Mining, Milling, 
Oilboring, Geology, Mineralogy, Met- 
allurgy, New York. In 1866 title 
changed to Engineering and Mining 
Journal, New York. 


KP ear ST ios oni tort American Manufacturer and _ Iron 


World, Pittsburg. 


Wer Tsoi Ses ar ole American Mining Review (now Min- 


ing Review), Los Angeles. 


EE sana suse Proceedings of the American Philo- 


sophical Society, Philadelphia. 


Baie. |e aseonneas: of, British Geology.- By Js. 
Blake, London. 
ayijeus CO dcaensuoes Annalen der Chemie und Pharmacie, 
Heidelberg. 
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Ann (Chim? UPD Strjencten ee ccetocveteteteze tone 


IA TGS OVE was chap naweree eras Stee orc remanrees 
Ann Indust mate setier vcicerslemne ores 


Ann. “MINES. Kitt Nat. Bike Mictsbkcce Okveie shots 
Ann: New York -AcadsaScikeruseteiacte. 


Ann. Philos. Mag. Chem. Min. Mech. 
Nat. Hist) Agr-Arts. 


PWVOS EA... a, ce Reeth oe 
Chemie Foes Hea 


Ann. 
Ann. Physik. 


Ann. Progr. Rep. Geol. Surv. West- 
ern Australia. 


Ann. Rep. Board Reg. Smithsonian 
Institution. 


Ann. Rep. California State Min....... 


Ann. Rep. Dep. Mines, New South 


Wales. 


Ann. Rep. Dir, Ui SMGeol Survie s. 


Ann. Rep. Geol. Surv. Canada........ 


Geol: Surv. ‘Texas. 7.5 aS... 


Ann. Rep. 


Ann. Rep. Roy. Cornwall Polyt. Soc... 


Ann. Rep. Roy. Inst. Cornwall........ 


Ann. Rep. School Mines Zeehan....... 


Ann. Rep. Secr. Mines Water Supply.. 
Ann. Rep. Trans. Plymouth Inst. 


Devon and Cornwall Nat. Hist. Soc. 


Ann. Rep. Under-Secretary for Mines, 
Queensland. 


WO re! 


Annales de Chimie et de Physique, 
Paris. 

Annales du Génie Civil, Paris. 

Annales de lIndustrie nationale et 
étrangére, Paris. 

Annales des Mines, Paris. 

Annals of New York Academy of 
Sciences, New York. 

Annals of Philosophy or Magazine of 


Chemistry, Mineralogy, Mechanics, 
Natural History, griculture and 
the Arts, London. 

Annals of Philosophy, London. 


Annalen der Physik und Chemie, by 
Julius C. Poggendorff, Leipzig. 

Annual Progress Report of the Geo- 
logical Survey of Western Australia, 
Perth. 

Annual Report of the Board of Re- 
gents of the Smithsonian Institu- 
tion, Washington, D. C. 

Annual Report of the California State 
Mineralogist, Sacramento. 

Annual Report Department of Mines, 
New South Wales, Sydney. 

Annual Report of the Director of the 
United States Geological Survey, 
Washington, D. C. 

Annual Report of the Geological Sur- 
vey of Canada, Ottawa. 

Annual Report of the Geological Sur- 
vey of Texas, Austin. 

Annual Report of the Royal Cornwall 
Polytechnic Society, Falmouth. 

Annual Report of the Royal Institu- 
tion of Cornwall, Truro. 

Annual Report of the School of Mines 
Zeehan, Zeehan, Tasmania. 

Annual Report of the Secretary for 
Mines and Water Supply, Melbourne. 

Annual Report and Transactions of 
the Plymouth Institution and Devon 
and Cornwall Natural History 
Society, Plymouth. 

Annual Report of the Under-Secretary 
for Mines, Queensland, Brisbane. 


Bet os 
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NO. «# BIBLIOGRAPILY 


Ann. Sci. Nat 
Ann. 


opejey miley ey 66s ae ale 6 6 ia,» 0 [fe] ov) ei ate e 


Soc. géol. Belg 


es 0) ef si ela » ¢ 0) seid). 6 © 


PATON SRE VOM a cians och wlsiinis dias. s: otetene cereus teers 


Areh.. Bergh. pitt. so hhh steeds « 


Arch. Miner. Geogn. Bergb. Hiitt 


ArchyeMiss; Seis (litttisat sf .ol estyatlent 


Atti R. Accad. Lincei. 
Mem.) 

NTIS ENG  o) 5) ce) ois, o 88 Thea «. akabetstetpetanend we ox 

Austr. Ass. 


(Trans. or 


Austr. Meg. 


AUS tIAIMe wr Otandiiecm. 20 285. witgtlsck 


Berg. Hitt. 


Bi-mo. Bull. Amer. Inst. Mg. Eng..... 


Bol. Com. Mapa Geol. Espana 


Bol. Inst. Geol. Mexico 


eee eee ee ee ee 


Bol. Min. Indust. Constr 


Bol Re Com eeol? sitaliasseaye? 28)! .. 
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Annales des Sciences Naturelles, Paris. 

Annales de la Société géologique de 
Belgique, Liége. 

Annales des Voyages, ete., Paris. Title 
changes: Nouvelles Annales des 
Voyages et des Sciences Geographi- 
que, Paris. 

Archiv ftir Bergbau und Hiittenwesen. 
By C. J. B. Karsten, Breslau und 


Berlin. Title changes: Archiv ftir 
Mineralogie, Geognosie, Bergbau 
und Htittenkunde. 

Archiv fiir Mineralogie, Geognosie, 


Bergbau und Htittenkunde. By C. 
J. B. Karsten und H. v. Dechen, 
Berlin. See also Arch. Bergb. Hiitt. 

Archives des Missions scientifiques et 
littéraires, Paris. 

Atti della Reale Accademia dei Lincei 
(Transunti or Memorie), Roma. 
Das Ausland, Stuttgart und Mtlinchen. 
Australasian Association for the Ad- 

vancement of Science, Sydney. 

Australian Mining and Engineering 
Review, Melbourne and Sydney. 

Australian Mining Standard, Sydney 
and Melbourne. 

Berg- und hiittenmdnnische Zeitung, 
Leipzig. 

Bi-monthly Bulletin of the American 
Institute of Mining Engineers, New 
York. 

Boletin de la Comision del 
Geologico de Espana, Madrid. 

Boletin del Instituto Geol6gico de 
México, Mexico. 

Boletin de Minas Industria y Construc- 
ciones, Lima. 

Bollettino Reale Comitato geologico 
d'Italia, Roma. 

Boletin de la Secretaria de Fomento, 
Mexico. t 

Boletin de la Sociedad espafiola de 
Historia Natural, Madrid. 

Boletin de la Sociedad de Ingenieros, 
Lima, Peru. 


Mapa 
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Bolt Soe. iINaess Mame ei. So etait Boletin de la Sociedad Nacional Mi- 
neria, Lima. 

British ‘Columbia Me-Rec.-cntgie. ss British Columbia Mining Record, 
Victoria. 

Brit. MEP In dusts tek cite, rersteveren lee « British Manufacturing Industries. 
Edited by G. Phillips Beven, London. 

Bull. Imp. Inst. Great Britain........ Bulletin of the Imperial Institute of 

z Great Britain, London. 

Bull. Tnst) Mes Mets. ciare atte cls orate avers Bulletin of the Institution of Mining 
and Metallurgy, London. 

Bull. Geol. Sury. Alabama........... Bulletin of the Geological Survey of 
Alabama, Montgomery. 

Bull) Mines Imdust?ore : cp y.. .crse eins Bulletin des Mines et de l’Industrie 
de l’or, Tomsk. 

Bull. North Carolina Geol. Surv...... North Carolina Geological Survey, Bul- 

: letin, Raleigh. 

Bull. Soc. belge Géol. Pal. Hydr....... Bulletin de la Société belge de Géologie 
de Paléontologie & d’Hydrologie, 
Bruxelles. 

Bull’'Soek} frame Mine. kako ahee ie Bulletin de la Société francaise de 
Minéralogie, Paris. 

Bull: Soci’ Goer sacs Molo ene ele eters Bulletin de la Société de Géographie, 
Paris. 

Bull. Soc. géol. Belgique............. -Bulletin de la Société géologique de 
Belgique, Liége. 

BulltSoce 2éol sMrancetsti. . siete ste eters ».Bulletin de la Société géologique de 
France, Paris. 

_ Bull. Soe. Hist. nat. Toulouse......... Bulletin de la Société d’Histoire natu- 

relle de Toulouse, Toulouse. 

BullaSoe: Industs minis. seit Bulletin de la Société de l’Industrie 
minérale, Saint-Etienne. 

Bull. Soc: sci. méd: Ouest: .....j.0et Bulletin Société scientifique et médi- 
ecale de l’Ouest, Rennes. 

Bull. South Dakota Geol. Surv........ South Dakota Geological Survey Bul- 


letin, Vermillion. 

Bull. U. S. Geol. Geogr. Surv. Terr....Bulletin of the United States Geologi- 
cal and Geographical Survey of the 
Territories, F. V. Hayden, te 
Geologist-in-charge, Washington, D.C. 


Bull. Western Australia Geol. Surv....Western Australia Geological Survey 
Bulletin, Perth. 

Calcutta: Journs Nata yelisti teria Calcutta Journal of Natural History, 
by McClelland, Calcutta. 

California. Jounin Techn prs. cto sys tetohe.- California Journal of Technology, 
Berkeley. 

Cant VME WRC is a iain cn evel oropneteteee ce rad oePoe The Canadian Mining Review, Mont- 


real. 
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GhentriAbsanttish hau vccedd. hustoit Chemical Abstracts, Easton, Pa. 

@hem (Mme neneie. teh. . ik oases The Chemical Engineer, Chicago. 
@hem, Gage. ener . BA Chemical Gazette, London. 

Ghemay News. feuded... . abies le. Chemical News, London. 

WOMERG TA Series crorescteie sores: af cutveneener ae oles Colliery Guardian, London. 

CWiene ss InGdustensiee «c3.12 5 Rests ecdeiea is ee Ciencia é Industrias, Buenos Aires. 
CARE AACA ASClayosaht <chis depdiog: bite.» Comptes Rendus de lTAcadémie des 


Sciences, Paris. 
Dep. Mines Geol. Surv., New South Department of Mines, Geological Sur- 


Wales. vey of New South Wales, Sydney. 
Dib line Cimiviers= Mae soy x ce ascpe cna eva ate Dublin University Magazine, Dublin. 
ENE OW ES IMITTIOS 615.55: 5 01:s0.5 austen os peasy wieuejegeh = Echo des Mines, Saint Etienne. 

TELCO Tea GC CO liter eves «al fey nuuletes tasite oiehicher con hse Economic Geology with which is in- 


corporated the American Geologist, 
Lancaster, Pa. 


Edinburgh New Philos. Journ........ Edinburgh New Philosophical Journal, 
Edinburgh. 

SSG ties HAINES cerats wimes ia tevaletiayalttetchsy saa) susnekss 3 Electrical Engineer, New York. 

HRTUSSUIPE OTE euanatsccifajapcice frexaVeucijeP steve ckaheisiis s: The Engineer, London. 

BT TVS PINS? V0 sas, eten.e) ov syersyeyerehat Secon ap evened Pe Engineering, London. 

BSN Ve erat citar ct ela cubenepatit's aap ancgat oe ageie oysysap Engineering Magazine, New York and 
London. 

EO Nee OLLI cies overt ss) ataiehel cpsienstera ai Engineering and Mining Journal, New 


York. See American Journal of 
Mining, Milling, Oilboring, Geology, 
Mineralogy, Metallurgy. 

Eng. News Amer. Railw. Journ....... Engineering News and American Rail- 
way Journal, New York. 

Erl. geol. Specialkarte Kon. Sachsen.Erlauterungen zur geologischen Spe- 
cialkarte des Konigreichs Sachsen, 


Leipzig. 

CO oth @CTGT 5 ah sare scsban sen ehsielelcyeuanteruiaue « Geologisches Centralblatt, Leipzig. 

Geol. or: Stockholm, Monhe. s3.0¢...,. Geologiska Fo6reningens i Stockholm 
Forhandlingar, Stockholm. 

(OO re ee ctansiy cai aics's a faneh opens aver pecaatare « Geological Magazine, London. 

GeO lea MAS Stes cl oey aay boasy scons peP atte te uatenotaneiaxé Geologia y Minas, Buenos Aires. Title 
changed in 1909 to Ciencia é Indus- 
trias. 

GOBER OC Fo a vaccsy aiistey'n. tus poo apoksy feasts Bho gone veus The Geological Record. Edited by 


Wm. Whitaker, London. 
Ges. Nat. Freunde Berlin Mag. neuest. Der Gesellschaft naturforschender 
Entd. Ges. Nat. Freunde zu Berlin Magazin fiir die 
neuesten Entdeckungen in der Ge- 
sammten Naturkunde, Berlin. 
GHG AM SCL e ehsire «sf cisket'ay sex prorat Fy cache sharers Gleanings in Science, Calcutta. 
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Gliick. Berg. hiitt. Zeit. Nied. Westph. Gltickauf; Berg- und htittenmannische 
Zeitung ftir den Niederrhein und 
Westphalen, Essen (Ruhr.). 

Tllustration.  <... tiesto a reese ttle L’ Illustration, Journal universel, 
Paris. 

Imp. Inst. Tech. Rep. and Sci. Papers. Imperial Institute Technical Report 
and Scientific Papers, London. 

TNs HGS. <oiciecs oieetenels Mine evens Weenie oe Indian Engineering, Calcutta. 

[NGUStOrILOM eee ee lees ee cot ee ene Industries and Iron, London. Form- 
erly Iron, the Journal of Science, 
Metals and Manufactures, London. 

InStitut we class ators swore cree rere ere eietene L’Institut Journal des sciences et des 
Sociétés savantes en France et a 
l’étranger, Paris. 

TPO’ Jae loetuvetrnelane ererae te cckoisiern ec orereinterenere Iron. The Journal of Science, Metals 
and Manufactures. Continued from 
1893 as Industries and Iron, a 
Journal for the Engineering, Elec- 
trical, Chemical and Metallurgical 
Trades, London. 


TROT FA eh are eee AO eS colic crete eae Ne Iron Age, New York. 

Jaarb. Mijnw. Ned. Oost-Indié......... Jaarboek van het Mijnwezen in Neder- 
landsch Oost-Indié, Amsterdam. 

Jahrb. Berg. Htitt. Koén. Sachsen...... Jahrbuch ftir das Berg- und Hiitten- 
wesen im KOonigreiche Sachsen, Frei- 
berg. 

Janrbp jkesky SeolNelchsertyae ccc cee Jahrbuch der kaiserlich-koéniglichen 
geologischen Reichsanstalt, Wien. 

Jahrb. Min. Geogn. Geol. Petr......... Jahrbuch fiir Mineralogie, Geognosie, 


Geologie und Petrefactenkunde; von 
Leonhard Heidelberg. For later 
series see Neues Jarbuch ftir Min- 
eralogie, Stuttgart. 

Jars IChemimn memes. reer Jahresbericht tiber die Fortschritte der 
Chemie und verwandter’ Theile 
anderer Wissenschaften, Giessen. 


Jern-Kont.StAtiny 04 3%. 2 DOR Ae): Jern-Kontorets Annaler, Stockholm. 

Journ: SA pple SCitaewmne dace Journal of Applied Science, London. 

Journ. Asiat. Soc: Bengal.:........... Journal of the Asiatic Society of Ben- 
gal, Calcutta. 

Journ. Bath West England Soc....... Journal of Bath and the West of Eng- 


land Society (and Southern Coun- 
ties Association for thé Encourage- 
ment of Agriculture, Arts, Manufac- 
ture and Commerce), Bath. 


NO. 2 BIBLIOGRAPILY 


Journ. Chem. Met. Min. Soc. South 
Africa. 


Journ. Chem. Soc. London 


ee ee 


Jour. College Sci. Imp. Univers. 
Tokyo. 
Journ. Elisha Mitchell Sci. Soc. ..... 
Jounniebranklinislnst.\. sic ae eek 
OUI My GEO] i aves SUR) at Sheba AERIS. 
Journ. Geol. Soc. Dublin............. 
- Journ. Indian Arch. East Asia........ 
JOUTNOMINeSs Hols ak ONG Basak 
Journ. Nat. Philos. Chem. Arts....... 
JOUPN SIP HArMys oso ls oe NAHE Ses 
JOUDN prawn Chen. 6. 90. SSui nce 
Journ. Print. Pap. Parl. Tasmania.... 


Journ. Proc. Roy. Soc., New South 
Wales. 
Journ. Roy. Geol. Soc. Ireland 


eee eee ae 


Journ. Roy. Inst. Cornwall 


Journ. Soe. Arts 


Journ. Straits Branch Roy. Asiatic 
Soe. 

Kon. Nat. Tijdschr. Ned.-Indié........ 

Kon. Schwed. Akad. Wiss. Abh. Nat. 
Haush. Mech. 


La Nature...:... mrt, Ais SHIM, SRRORIOIES. . 
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Journal of the Chemical, Metallurgical 
and Mineralogical Society of South 
Africa, Johannesburg. 

Journal of the Chemical Society of 
London. Formerly Quarterly Jour- 
nal of the Chemical Society. 

Journal of the College of Science of the 
Imperial University, Tokyo. 

Journal of the Elisha Mitchell Scien- 
tific Society, Raleigh. 

Journal of the Franklin Institute, 
Philadelphia. 

Journal of Geology, Chicago. 

Journal of the Geological Society of 
Dublin, Dublin. 

Journal of the Indian Archipelago and 
Eastern Asia, Singapore. 

Journal des Mines, Paris. 

Journal of Natural Philosophy, Chem- 
istry and the Arts, London. 

Journal de Pharmacie (et des Sciences 
accessoires contenant le Bulletin des 
Travaux de la Société de Pharmacie 
de Paris), Paris. 

Journal ftir praktische Chemie. 
Linne Erdmann, Leipzig. 

Journal and Printed Papers of the 
Parliament of Tasmania, Hobart. 

Journal and Proceedings of the Royal 
Society of New South Wales, Sydney. 

Journal of the Royal Geological So- 
ciety of Ireland. London, Dublin 
and Edinburgh. 

Journal of the Royal Institution of 
Cornwall, Truro. 

Journal of the Society of Arts, Lon- 
don. 

Journal of the Straits Branch of the 
Royal Asiatic Society, Singapore. 
Koninklijk Natuurkundig Tijdschrift 

van Nederlandsch-Indié, Batavia. 

Koniglich Schwedische Akademie der 
Wissenschaften Abhandlungen aus 
der Naturlehre, Haushaltungskunst 
und Mechanik, Leipzig. 

La Nature, Paris. 


Otto 
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London, Edinburgh, Dublin Philos. 
Mag. Journ. Sci. 


London and Edinburgh Philos..Mag. 
Journ. Sci. 


“Lotos” Zeitschr. Nat. 


Meche bmg ii. Saati. Hao oe ieee 
Mech: Magi... ee Rado tateiratet oQiaeier. 
Med diteGronlsri nye hs panda, clthei. sonehol eter. 
Mem. descr. Carta Geol. Italia 


eee eer eene 


Mem. Com. Mapa Geol. Espafia 


rr 


Mem. Geol. Sury. Great Britain 


eee wees 


Mem. Geol. Surv. New South Wales.. 


Mem. Geol. Surv. Summ. Progr. 
Geol. Surv. United Kingdom and 
Mus. Pract. Geol. 


Mem. Soe. Sci. Nat. Arch. Creuse 


eee eee eee eee eee ee Oe Oe 
eee eee eee ee wwe eee ee 
ee 


ed 


se eee eons 
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Meg. 
Mg. 
Meg. 
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London, Edinburgh and Dublin Phil- 
osophical Magazine and Journal of 
Science, London. 

London and Edinburgh Philosophical 
Magazine and Journal of Science, 
London. 

“ Lotos,” Zeitschrift fiir Naturwissen- 
schaften, Prag. 

The Mechanical Engineer, London. 

Mechanics’ Magazine, London. 


Memorie descrittive della Carta Geolo- 
gica d'Italia, Roma. 

Memoria de la Comision del Mapa Geo- 
logico de Espafia, Madrid. 

Memoirs of the Geological Survey of 
Great Britain, London. 


..Memoirs of the Geological Survey New 


South Wales, Sydney. 

Memoirs of the Geological Survey. 
Summary of Progress of the Geo- 
logical Survey of the United King- 
dom and Museum of Practical 
Geology, London. 

Memoires de la Société des Sciences 
Naturelles et Archéologiques de la 
Creuse, Guéret. 

La Métallurgie, Paris. 

Mexican Mining Journal, Mexico. 

Mining Almanack, London. 

Mining Association and Institute of 
Cornwall, Truro. Report and Pro- 
ceedings of Miners’ Association and 
Institute of Cornwall, Truro. 

Transactions of the Mining Associa- 
tion and Institute of Cornwall, Cam- 
borne. 

Mining Journal, Railway and Commer- 
cial Gazette, London. 

Mining Magazine, New York. 

Mining Magazine, London. 

British Columbia Mining Record, Vic- 
toria. 

Mining Reporter, Denver, Colo. 

Mining Review, Los Angeles. See also 
American Mining Review. 
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Mg. Smelt. Mag. Mo. Rey. Pract. 
Mg. Quarry. Met. 
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Mines and Min 
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Mining Science, Denver. 

Mining and _ Scientific 
Francisco. 

London Mining and Smelting Maga- 
zine, a Monthly Review of Practical 
Mining, Quarrying, and Metallurgy, 
etc., H. C. Salmon, editor. 

Mining World, Chicago. 

Mining World and 
Record, London. 

Mines and Minerals, Scranton, Pa. 

Mineral Industry, New York and 
London. 

Mineralogical Magazine and Journal of 
the Mineralogical Society, London. 
Mineralogische Mittheilungen, von G. 

Tschermak, Wien. 

Minutes of Proceedings of the Insti- 
tution of Civil Engineers, London. 

Mining Reporter, Denver. 

Mineral Resources of United States, 
published annually by the U. S. 
Geological Survey, since 1883. 

Mineralogical Survey, Ceylon, Admin- 
istration Reports, Colombo. 

Mittheilungen aus dem Jahrbuche der 
koniglich ungarischen geologischen 
Anstalt, Budapest. 

Mittheilungen des kKaiserlich-kéniglich- 
en Technologischen Gewerbe-Muse- 
ums in Wien. 

Monatsberichte der deutschen geolo- 
gische Gesellschaft, Berlin. 

Monographs of the United States Geo- 
logical Survey, Washington, D. C. 

Monthly Bulletin of the International 
Bureau of American Republics, 
Washington, D. C. 

Natural History Journal and School 
Reporter, York. 

Nature, London. 

Neues Jahrbuch ftir Mineralogie, Stutt- 
gart. For earlier series see Jahr- 
buch fiir Mineralogie, Geognosie, 
Geologie und Petrefactenkunde; von 
Leonhard, Heidelberg. 


Press, San 


Engineering 
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North Carolina Geol. Sury. Bull...... North Carolina Geological Survey, 
Bulletin, Raleigh. 
Northwest. Mey -Journ..ceeiece eee Northwest Mining Journal, Seattle. 


Not. Indian Archipelago Adj. Countr..Notices of the Indian Archipelago and 
Adjacent Countries. By J. H. Moor, 
Singapore. 

Nouv. Ann? Voy." SCl"S608T sens. oe. ss Nouvelles Annales des Voyages et des 
Sciences géographiques, Paris. For- 
merly Annales des Voyages, Paris. 


Oest. Zeitschre Bere sHnithescc eo. cece Oesterreichische Zeitschrift fiir Berg- 
und Hittenwesen, Wien. 
Fap; Proc. Roy. Soc> Lasmania.. soe Papers and Proceedings of the Royal 


Society of Tasmania, Hobart. 
Pap. Proc. Roy. Soc. Van Diemen’s Papers and Proceedings of the Royal 


Land. Society of Van Diemen’s Land, Tas- 
mania. 
Parl PPape 235) costae een cunee Parliamentary Papers, London. 
Perak. (Gov, GaZs. argo [oraparyos Sere le orocieneue ie Perak Government Gazette, Kuala 
Lumpur, Federated Malay States. 
PerakosMussn Notes. stecyacteuckaciaaeaet Perak Museum Notes, Taiping. 
Petermanms, Mitts ey sess eect tet. Dr. A. Petermanns Mittheilungen aus 


Justus Perthes’ Geographischer 
Anstalt, Gotha. 


PHIiTOS.. Malesia tis cn eyed eros haha dak The Philosophical Magazine, London. 

Philos. Trans. Roy. Soc..London...... Philosophical Transactions of the 
Royal Society of London, Lendon. 

Polyt: Centr... 02. Rene hi eee Polytechnische Centralhalle, Leipzig. 

Poly titFourmseecelceys eth tests eadoele Polytechnische Journal, Dingler, Stutt- 
gart. 

Pop. SCissMoO sacs. coches the che ee Popular Science Monthly, New York. 

ProessAmery MeyiCong: . stssese ee: Proceeding of the American Mining 
Congress, Denver. 

Proce. “Amer. (Philos. Socks). a.k.a! Proceedings of the American Philo- 
sophical Society, Philadelphia. 

Proc: Boston «Soc, Nat.cHistss. oo. ci: Proceedings of the Boston Society 


Natural History, Boston. 
Proc. Chem. Met. Soe. South Africa...The Proceedings of the Chemical and 
Metallurgical Society of South 
Africa, Johannesburg. Title changed 
with Vol. 3, May, 1902, to Proceed- 
ings of the Chemical, Metallurgical 
and Mining Society of South Africa. 
Proce. Chem. Met. Min. Soe. South The Proceedings of the Chemical Met- 
Africa. allurgical and Mining Society of 
South Africa, Johannesburg. 
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Rep. Proc., Min. Ass. Cornwall and 
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Society, Denver. ‘ 

Proceedings of the Geological Society 
of London, London. 

Proceedings of the Geologists’ Asso- 
ciation, London. 

Proceedings Institution of Civil Engi- 
neers, London. 

Proceedings of the Institution of Me- 
chanical Engineers, Birmingham. 

Proceedings of Liverpool Geological 
Society, Liverpool. 


.Proceedings of the Linnean Society of 


New South Wales, Sydney. 

Proceedings of the Royal Society of 
London, London. 

The progress of the Mineral Industry 
of Tasmania, Hobart. 

Progress Report Geological Survey of 
Victoria, Melbourne. 

Quarterly Journal of Geological 
ciety of London, London. 

Quarterly Mining Review, London. 

Queensland Government Mining Jour- 
nal, Brisbane. 

Records of the Geological Survey of 
India, Calcutta. 

Records of Geological Survey of New 
South Wales, Sydney. 

Records of Geological Survey, 
Victoria, Melbourne. 

Record of the Mines of South Aus- 
tralia, Adelaide. 

Report of the British Association for 
the Advancement of Science, Lon- 
don. 

Report of California State Mining 
Bureau, Sacramento. 


So- 


South 


..Report of the Department of Mines of 


Western Australia, Perth. 

Reports of the Inspectors of Mines to 
Her Majesty’s Secretary of State, 

., London. : 

Report and Proceedings of Miners’ 
Association of Cornwall and Devon, 
Truro. Now Mining Association and 
Institute of Cornwall, Falmouth. 
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Rep. Roy. /Inst;/(Cornwalls: aa. hice» Report of the Royal Institution of 
: Cornwall, Truro. 
Rep. Roy. Cornwall Polyt. Soc........ Report on the Royal Cornwall Poly- 


technic Society, Falmcuth. 

Rep. Rugby School Nat. Hist. Soc.....Report of the Rugby School Natural 
History Society, Rugby. 

Report Secretary of the Immigration Commission, to the Finance Minister 
of the Province, No. 119, Buenos 
Aires. 

Rep. Secr. Mines Tasmania........... Report of the Secretary for Mines, 
Tasmania, Hobart. ; 

Rep. South African Ass. Adv. Sci.....Report of the South African Associa- 
tion for the Advancement of Science, 


Cape Town. 
Revs “Mine. tis. ite 26. sascha: Revista Minera, Madrid. 
Rev. Univ. Mines Mét. Trav. Publ. Revue Universelle des Mines, de la 
Sci. Arts Appl. Indust. Métallurgie, des Travaux Publics, 


des Sciences et des Arts Appliquées 
a l’Industrie, Liége and Paris. 


School’ Mines: Quarteiaes Wate k cists :e School of Mines Quarterly, New York. 

SclencCex ss qaee os he hasuyoitele AA ems Science, New York. 

- Sci. Amer. Supplih.ciiseniad Steer < Scientific American Supplement, New 

; York, 

Sci. Proce) Roy. |\Dubline Soc: : hast seis eek Scientific Proceedings of the Royal 
Dublin Society, Dublin. 

Sel. (Recs BenzaliGow sy. eic hr. 0) chard stevens Selections from the Records of the Ben- 
gal Government, Calcutta. 

Sel.y Recs Govir Indiayaitese « 2i...ceheevaiee Selections from the Records of the 


Government of India, Public Works 
Department, Calcutta. 

Sitz. Kon. bayer. Akad. Wiss.:........ Sitzungsberichte der K6niglich bayer- 
ischen Akademie der Wissenschaf- 
ten, Miinchen. 


Sitz: NatuGese oa tenes. sekl te Sitzungsberichte der Naturforschenden 
Gesellschaft, Leipzig. 
Sitz., Abb. Nat-(Ges. “Isis. .ix)3 wanes Sitzungsberichte und Abhandlungen 


der Naturwissenschaftlichen Ge- 
sellschaft “ Isis,’’ Dresden. 


South! Agrican’ Me, Journs).. 20. .aes10% South African Mining Journal, Jo- 
hannesburg. 

south African’ Mss 'Rev. 24 a. eee: South African Mining Review. 

South" African Mines, ace sete acess South African Mines, Johannesburg. 

South Dakota Geol. Surv. Bull.......: South Dakota Geological Survey Bul- 
letin, Vermillion. 

Spec. Pub UMS. GeollSutivaree ete. Special Publication United States Geo- 


logical Survey, Washington, D. C. 
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Special Report Department of Mines, Melbourne, Victoria. 
Summ. Progr. Geol. Surv. United Summary of Progress of the Geological 
Kingdom. Survey of the United Kingdom, 
London. 

Summ. Rep. Geol. Surv. Dep. Canada.Summary Report of the Geological 
Survey Department of Canada, Ot- 
tawa. 
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eralogie. Dr. Karl Leonhard, Frank- 
furt-am-Main. Zeitschrift fiir Min- 
eralogie, Dr. Karl Leonhard, Heidel- 


berg. 
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bart. 

Meche wae her. Lie aoa eee eles 5 Technology Quarterly, Boston. 

mpdschr Ig Neds sind... Saale en eke Tijdschrift voor Nederlandsch—Indié; 
door van Hoévell, etc., Batavia. 

Times Eng. Suppl. London. .......... Times Engineering Supplement, Lon- 
don. 

Trans!-"Amer. Inst.:Mg:. Engin... ooli6. Transactions of the American Insti- 
tute of Mining Engineers, New York. 
(General. ) 

ihrans, Adstrablnsty Me. Emig oof... Transactions of the Australian Insti- 


tute of Mining Engineers, Melbourne. 
Trans. Cornwall and Devon Min. Ass. Transactions Cornwall and Devon 

Miners’ Association, Camborne. 
Trans. Devonshire Ass. Ady. Sci. Lit. Transactions of the Devonshire Asso- 


Art. ciation for the Advancement of Sci- 

ence, Literature and Art, Plymouth. 

rans, muplin, Socios W. worasas Los. Transactions of the Dublin Society, 
Dublin. 

Trans. Fed.’ Inst: Mg. Eng...) 3... _... Transactions of the Federated Insti- 


tution of Mining Engineers, New- 
castle-upon-Tyne, and London. 


Trans Geolsisoc; Glasgowsteciske ois. Transactions of the Geological Society 
of Glasgow, Glasgow. 

trans. Geol. Soc; Wondone...... sae. - Transactions of the Geological Society 
of London, London. 

Trans. Geol. Soc. South Africa........ Transactions of the Geological Society 
of South Africa, Johannesburg. 

ANS. LUStet Mies) Eames ater thesis ereheelaes Transactions of the Institution of Min- 


ing Engineers, London and New- 
castle-upon-Tyne. See also Transac- 
tions of the Federated Institution 
Mining Engineers. 

rans §winst. Mew Met. 2 5.02ch Gee Transactions of the Institution of Min- 
ing and Metallurgy, London. 
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Transactions of the Manchester Geo- 
logical Society, Manchester. 

Transactions of the Mining Associa- 
tion and Institute of Cornwall, Cam- 
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Transactions of the North of England 
Institute of Mining and Mechanical 
Engineers, Newcastle-upon-Tyne. 

Transactions of the New York Acad- 
emy of Sciences, New York. 

Transactions and Proceedings of the 
Royal Society of New South Wales, 
Sydney. sya8 

Transactions of the Royal Geological 
Society of Cornwall, Penzance. 

Transvaal Mines Department, Report 
of the Geological Survey, Pretoria. 

Travaux Scientifiques de l Université 
de Rennes, Rennes. 

United States Geological 
Washington, D. C. 

For publications of, see Ann. Rep. Dir. 
U. §. Geol. Surv.; Monogr. vu. 8S. 
Geol. Surv.; U. S. Geol. Surv. Prof. 
Pap.; U: So Geol. Survie, Bully U.S! 
Geol. Surv. Min. Res. U. S. Cal. 
Year; Spec. Publ. U. S. Geol. Surv. 

United States Geological Survey Bulle- 
tin, Washington, D. C. 

United States Geological Survey, Min- 
eral Resources of the United States. 
Calendar Year, Washington, D. C. 

United States Geological Survey, Pro- 
fessional Paper, Washington, D. C. 

Verhandlungen der  kaiserlich-konig- 
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Wien. 
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Verhandlungen der _ russisch-kaiser- 
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St. Petersburg. 
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Gesellschaft, Berlin. 
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AENIES GIS me MVIMM ea hoccrehehedateucretereiiene. o suet cuotons Zeitschrift fiir Mineralogie, by K. C. 
von Leonhard, Frankfurt-am-Main. 
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BIBLIOGRAPHY OF THE GEOLOGY AND 
MINERALOGY OF TIN’ 


BY 


FRANK L. HESS anp EVA HESS 


I. BIBLIOGRAPHY ARRANGED BY COUNTRIES 
AFRICA 


1. Beck, R. Einige Bemerkungen itiber afrikanische Erzlagerstatten. 
Zeitschr. prakt. Geol., Vol. 14, 1906, Berlin, pp. 205-208. 2 figs. of rock sections. 
The tin deposits of South Africa are treated. 


2. Gipson, WALcor. The geology of Africa in relation to its mineral wealth. 
Trans. Fed. Inst. Mg. Eng., Vol. 12, 1896-97, Newcastle-upon-Tyne and London, 


p. 307. 
Tin merely mentioned as reported in metamorphic areas of South Africa. 


2a. JoHNSON, J. P. The ore deposits of South Africa. Part 1, Base metals. 
1908, London, pp. 30-37. 
Describes briefly the Rooiberg, Weynek, Doornhoek, Potgietersrust, Welbeloond, 
Embabaan, and* Langerwacht tin deposits. . 


3. LAuNAY, L. pr. Les richesses minerales de 1’Afrique. 

1903, Paris, pp. 158-160. 

Tin is found on the Benoue, an affluent of the Niger. In the French Congo it 
is found in the Crystal Mountains, on the Oubanghi and Ouelle Makua, also at 
Massinga (or Massinda) north of the village of Agapata in the upper basin of 
the Banghi in a region of Archean rocks and granite with copper. 

In the northeast part of Swaziland near the frontier of the Transvaal, tin has been 
known for a long time. Deposits at Embabaan only are promising. Though tin 
veins are present, only the alluvials have been worked, 

There has been the following production: 

VIG A emtetece’ ocloteroreletarere(lonarstterevnis 1894, 1895 1896 1897 1898 
PONISI foreicicteleisierevelefore fafolsrevar cists) 143 2.50 240 70 53 

According to Dr. Molengraaff the region is one of mica, tale, chlorite, and 
amphibolite schists with some quartzites carrying magnetite, similar to the forma- 
tion at Hospital Hill, Johannesburg. The cagsiterite is found, not in the quartz, 
but in the pegmatite cutting the schists. 


Louis, Henry. See No. 1340. 


3a. RECKNAGEL, R. On the origin of the South African tin deposits. 
Trans. Geol. Soc. South Africa, Vol. 12, 1909, Johannesburg, pp. 168-202. 
Review: South African Mg. Journ., Vol. 7, pt. 2, 1909, Johannesburg, pp. 69-70, 
111-112. 


1It is believed that no important paper upon the geology or mineralogy of tin 
appearing up to the middle of 1908 has been omitted from this bibliography. 
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AFRICA (Continued) 


Holds that the pneumatolytie theory of tin deposits is untenable and attempts 
to explain the South African deposits on the hypothesis that they are formed by 
magmatic differentiation or by the combined action of magmatic differentiation and 
lateral secretion. The South African deposits are individually briefly reviewed. 


3b. RumBoLtp, WM. R. The South African tin deposits. 

Bi-mo. Bull. Amer. Inst. Mg. Eng. No. 22, 1908, New York, pp. 601-607, figs. 5. Trans. 
Amer. Inst. Me. Eng., Vol. 39, 1909, New York, pp. 783-789. 

Describes the Cape Town (Kuils River), Bushveld and Swaziland (Oshoek and 
Forbes Reef) tin deposits as they appeared in 1904, . 

At Kuils River crystallized pinkish-gray cassiterite occurs with wolframite in 
a 5-foot quartz vein cutting granite. Placers have been formed from the vein. 
At Bushveld cassiterite occurs with quartz in decomposed granite. 

The Oshoek deposits are stanniferous hornblende pegmatites and placers derived 
from them. The pegmatites carry garnet, monazite, euxenite, eschynite, and 
large isolated crystals of cassiterite. In the Forbes Reef deposits cassiterite occurs 
in an aplite dike and in thin veins cutting schists which carry cinnabar, gold, 
scheelite, bismuth, monazite, euxenite, wschynite, copper and iron pyrites, pyrrhotite, 
margarite and tourmaline. Crystals from the veins when scratched, sometimes fly to 
pieces like Rupert’s drops. 

The description shows a marked resemblance between some of the South African 
deposits and some of those near Hill City, South Dakota. 


STOKES, RALPH S. G. See No. 730. 


se. Voit, F. W.. Uebersicht tiber die nutzbaren. Lagerstatten Stidafrikas. 
Zeitschr. prakt. Geol., Vol. 16, 1908, Berlin, pp. 191-216. 
A geological study of the economically valuable mineral deposits of South Africa, 
including gold, diamonds, copper, graphite, tin, monazite, iron ores, magnesite, 
asbestos, etc. 


3d. Weston, E. M. Tin mining and ore dressing in South Africa. 

Eng. Mg. Journ., Vol. 89, 1910, New York, pp. 411-413, 470-472, 573-574, pls. 8, 
cross sections 5, maps 2. 

At Embabaan, Swaziland, tin occurs in ‘‘ the older granite’? cutting Archean 
beds composed of mica, chlorite and tale schists, with some amphibolite and 
quartzite. The granite shows dioritic phases. Where tin is most plentiful quartz 
is almost absent in the granite. The coarsest cassiterite occurs in the granite with 
pegmatite containing blue, white, or yellow quartz. Some eassiterite crystals 
appear monoclinic and, where twinned, orthorhombic. Pieces of cassiterite weighing 
¥% to 1% pound are not uncommon and masses of 8 pounds occur. DIlmenite, mostly 
in fine grains, corundum, monazite, #eschynite, and euxenite in crystals as large 
as those of the tin ore are found in the debris and in the pegmatite with the 
cassiterite. Deposits in decomposed granite and pegmatite are worth up to $1.25 
per yard; residual concentrations and alluvial deposits of great irregularity as to 
distribution of values, are worked. The fields are not as large as those of Australia 
or the Malay Peninsula. Suction dredges may prove profitable. Labor is cheap, 
material high. Between 1600 and 1700 tons of tin ore have been produced, at a 
profit of £33 5s. 7d. per ton. 

Second article describes mode of sluicing. Corundum and monazite are picked 
from the coarser concentrates. 

Third article describes the Waterberg deposits, 100 miles north of Pretoria. Tin 
occurs in sandstone, granite, felsites and shales near contacts. In the northern 
part of the field the tin is in irregular impregnations in granite; in the southern 
part it is in pipes. At Zwartkloof decomposed granite carrying about 2s. worth 
of tin per cubie yard will be hydraulicked. Gives a description of the milling 
process at the Zaaiplaats and Rooiberg mines. 


See also Cape Colony, Congo, Kamerun, Nigeria, Swaziland, Transvaal, 
Madagascar. 
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ALABAMA 


ANnoNyMOousS. Tin in Alabama. 
Eng. Meg. Journ., Vol. 34, 1882, New York, p. 309. 
A communication in which the writer is very hopeful of tin in paying quantities 
in Alabama. 


. BENEDICT, WM. DE L. Tin in Alabama. 


Min. Ind. for 1892, Vol. 1, 1898, New York, pp. 456-457. 

Tin is found near Ashland, Clay County. The ore occurs both im lodes and as 
stream tin, and is reported to exist in considerable quantities. Metal produced 
from the ore seems to have been a mixture of iron and tin. Work began at the 
Broad Arrow mines March 1, 1888, but operations do not seem to have been 
successful, for in July of same year work was stopped. 


PuHituires, Wm. B. Occurrence of tin. 


Bull. 3, Geol. Surv. Alabama, 1892, Montgomery, pp. 27-30. 

Author describes his visit and examination of the tin of Coosa County, 
Alabama. Crystals sent to A. R. Ledoux & Co., New York, assayed 78.19 per 
cent tin. 


ALASKA 


ADAIR, JAMES B. Tin deposits of the York region, Alaska, and what 
development shows for the season of 1905. 


Northwest Mg. Journ., Vol. 1, No. 3, 1906, Seattle, pp. 3-5. 
U. S. Geol. Surv. reports on the York tin region for 1904 are quoted and from 
these the results of the development during the season of 1905, are given. 


. ANONYMOUS: Tin in Alaska. 


Min. Ind. for 1901, Vol. 10, 1902, New York and London, p. 638. 

Buhner Creek and Anikovik River are mentioned as localities where tin has 
been found. In the first locality stream tin has been concentrated on the bed 
rock with small amounts of magnetite, limonite, pyrite, fluorite, garnet, and gold. 


9. Tin mining in Alaska. 
Eng. Mg. Journ., Vol. 76, 1908, New Yérk, pp. 879-880, 150 words. 
Brief mention of the discovery of tin in the Lost River district. 
10. Alaskan tin production. 
British Columbia Mg. Ree., Vol. XI, No. 12, December, 1904, Victoria, p. 484, 300 
words. 
“Prospects of the industry discussed.’’ 
aL Tin in Alaska. 
Eng. Mg. Journ., Vol. 80, 1905, New York, p. 198, 150 words. 
The discovery of tin on Seward Peninsula is very briefly mentioned. 
12. ———. Alaska. 
Mg. World, Vol. 26, 1907, Chicago, p. 154. 
The tin outlook in Alaska, which author seems to think good, is discussed. 
12a. ————. Tin in Alaska. 
Mg. Sci., Vol. 59, 1909, Denver, p. 428. 
' General. 
12h. Mining in United States during 1908. 


Eng. Mg. Journ., Vol. 87, 1909, New York, pp. 101-102. 
Brief description of manner of occurrence of Alaskan tin, 
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ALASKA (Continued) 


12c. ————. Tin deposits of Alaska. 
Mg. Journ., Railw. Comm. Gaz., Vol. 85, 1909, London, pp. 607-608. 
Describes the manner in which tin occurs at Ears Mountain, Buck Creek, Cape 
Mountain and Lost River. 


ANONYMOUS. See T 


13. Beatres, R. L. Tin in Alaska. 
Mg. Sci. Press, Vol. 89, 1904, San Francisco, pp. 395-396, illus. 3, 1050 words. 
Describes the occurrence of tin on Seward Peninsula; on Cape Prince of 
Wales, Buck Creek, and Lost River. Describes present method of working. 


14. Bett, Ropert M. Tin ledges in Alaska. 
Eng. Mg. Journ., Vol. 76, 1908, New York, p. 820, 750 words. 
Describes the cera of ledges containing tin ore in the vicinity of Port Clarence, 
Alaska. 


15. ———. Tin in Alaska. 


Mg. Sci. Press, Vol. 87, 1908, San Francisco, p. 351. 

Describes the occurrence of tin deposits. Since 1899 placer ‘gold has been found 
in nearly all the streams of Seward Peninsula and miners in the west end 
of the peninsula have been finding stream tin in greater or less quantities in the 
concentrates. In July, 1903, a party of prospectors discovered and located a tin- 
bearing ledge on Lost River, 20 miles west of Teller, which promises to carry good 
value. 


16. Bett, R. N: Tin in Alaska. 
Mines and Min., Vol. 24, 1904, Seranton, p. 828. 
Reprint: Austr. Mg. Stand.; Vol. 31, 1904, Sydney and Melbourne, p. 424. 


An account of the tin deposits on Cassiterite Creek, a branch of Lost River, 
Seward Peninsula. 


17. Brooxs, A. H. A new occurrence of cassiterite in Alaska. 

Science, Vol. 18, 1901, p. 598. 

Also published in U. 8. Geol. Surv. Min. Res. U. S. for 1900 (1901), Washington, 
pp. 267-271. 

U. 8S. Geol. Surv. Bull., 213, 1908, Washington, D. C., pp. 92-93. 

Reconnaissances in the Cape Nome and Norton Bay regions, Alaska, in 1900. 
Special publication U. S. Geol. Surv., 1901, Washington, D. C., pp. 186-187. 

Extract: Mg. Sci. Press, Vol. 82, 1901, San Francisco, p. 203. 

Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 72, 1902, London, p. 1375. 

Announces the discovery of stream tin in considerable quantities on Buhner 
Creek, which enters the Anikovik River from the west about three miles from 
Bering Sea. A sample of concentrates in one of sluice boxes was examined and 
yielded the following minerals: cassiterite, magnetite, ilmenite, limonite, pyrite, 
flourite, garnets and gold. Determination of percentage by weight: tinstone 90 
per cent, magnetite 5 per cent, other minerals 5 per cent. 


18. ———. Alaska. 


Eng. Mg. Journ., Vol. 79, 1905, New York, pp. 16-18. 

An article in which the mineral wealth of Alaska is discussed. Tin is mentioned 
as having been found in the York region, on Lost River, Cape Mountain, and Ears 
Mountain, ‘‘all of which shows that there is a legitimate field for the tin 
prospector.’’ 


19. Cottier, ARTHUR J. A reconnaissance of the northwestern portion of 


Seward Peninsula, Alaska. 


U. 8S. Geol. Sury. Prof. Pap. 2, 1902, Washington, D. C., pp. 49-51. 
Short description of stream tin and the topography of the country, with theories 
as to the origin of the stream tin. 
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20. ————. Tin in the York region, Alaska. 
Eng. Mg. Journ,, Vol. 76, 1903, New York, pp. 999-1000, pl. 1, map. 
Gives results of a trip made to investigate the mineral resources of this region. One 
tin ledge was found, also other minerals of value. 


21. ———. Tin deposits of the York region, Alaska. 
U. S. Geol. Surv. Bull., 225, 1904, Washington, D. C., pp. 154-167, map 1. 
Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 75, 1904, London, p. 505. 
Describes the general geology of the York region and the occurrence and 
character of stream and lode tin deposits. 


22. ————. Tin deposits of the York region, Alaska. 
U. S. Geol. Surv. Bull. 229, 1904, Washington, D. C., pp. 61, pls. 7, maps 2, figs. 2. 
Digest: Mg. Mag., Vol. 10, 1904, New York, pp. 1381-132. 
Abstract: Mg. Sci. Press, Vol. 89, 1904, San Francisco, pp. 106, 125, 142. 
Abstract: Neues Jahrb. Min., 1905, II [Ref.], Stuttgart, pp. 179-181. 
Description of placers of Buck Creek and lodes of Lost River and Cape Mountain, 
Seward Peninsula, Alaska, with references to reported occurrences at other places. 
Gives a short résumé of the occurrence of tin in other parts of the world. 
An elaboration of the article in Bull. 225 (No. 21). 


23. ———. Recent development of Alaskan tin deposits. 
U. S. Geol. Surv., Bull. 259, 1905, Washington, D. C., pp. 120-127. 
Describes the lode and placer deposits of Seward Peninsula, Alaska. Stream tin 
in the Fairbanks and Dawson regions is mentioned. ; 


24. CourTIs, W. M. Tin in Alaska. 
Eng. Mg. Journ., Vol. 78, 1902, New York, p. 143. 
A communication describing tin placers 12 miles northeast of York. 


29. Fay, Atperr Hitt. Geology and mining of the tin deposits of Cape 
Prince of Wales, Alaska. 

Bi-mo. Bull. Amer. Inst. Mg. Eng., 1907, New York, pp. 769-787, figs. 11, 4 of 
which are plates, 

Abstract: Min. Sci. Press, Vol. 95, 1907, San Francisco, pp. 144-146, figs. 3. 

General description of area; climate; vegetation; geology; tin deposits, which he 
does not consider payable at time of examination; a description of his methods 
of sampling and fire assaying with KCN. Mining—incomplete account of work done; 
economic conditions—with table of prices of provisions. 

Bibliography of 18 articles on tin at end. 


FAwns, SypDNEY. See No. 1320. 


26. Hess, FRANK L. The York tin region. 
U. S. Geol. Surv. Bull. 284, 1906, Washington, D. C., pp. 145-157, fig. 1. 
Editorial on same: Mg. World, Vol. 24, 1906, Chicago, p. 658. 
Abstract: Jron Age, May 31, 1906, New York. 
Digest: Mines and Min., Vol. 27, 1906, Scranton, p. 158. 
Epitome of geology, mineralogy and mining development of the tin deposits of 
Seward Peninsula, Alaska, to the close of the season of 1905. 


27. ————. The York tin region of Alaska. 
Eng. Mag., Vol. 32, 1906, New York and London, pp. 352-369, pls. 7, fig. 1. 
Practically the same article as ‘‘ The York tin region’? in U. S. Geol. Surv. 
Bull. 284, 1906, Washington, D. C., pp. 145-157, fig. 1. 


28. Hitt, J. H. Tin deposits of the York region, Alaska. 
Northwest Mg. Journ., Vol. 1, No. 4, 1906, Seattle, pp. 1-2. 


General article, 
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28a. ———. York tin mines. 
Northwest Mg. Journ., Vol. 7, 1909, Seattle, p. 79. 


“A short historical review of the prospecting and development of the placer 
tin deposits of Seward Peninsula, Alaska.’’ 


28b. JAcoss, E. Alaskan Mineral Exhibit at A.-Y.-P. exposition. 
Eng. Mg. Journ., Vol. 88, 1909, New York, p. 409. 
The exhibit of tin ores, placer and lode, is believed to be the largest purely 
American production ever made on this continent. Quotes Adolph Knepf as saying 
that up to close of 1908, the total production of the Seward peninsula tin region 
was 160 tons of cassiterite concentrates, all of which except a few tons from lode 
deposits, came from the placers of Buck Creek. 


29. Knopr, Apotpn. The Seward Peninsula tin deposits. 
U. S. Geol. Surv. Bull. 345, 1968, Washington, D. C., pp. 17. 
“This paper summarizes the result of the geologic investigations which have 
been carried on in the Seward Peninsula since the close of 1906. The known 
Alaskan tin deposits that are of a character sufficiently encouraging to warrant 
prospecting, are limited to the extreme western part of Seward Peninsula, and are 
embraced in an area of about 400 square miles.’’ 


29a. ———. Geology of the Seward Peninsula tin deposits, Alaska. 
U. S. Geol. Surv., Bull. 358, 1908, Washington, D. C., pp. 71, pls. 9. (Including map 
of western end of Seward Peninsula) and figs. 7. 
Describes the geology and mineralogy of the tin deposits of Seward Peninsula, 
Alaska; mining operations and development; and two new tin-boron minerals, 
hulseite and paigeite. 


29b. ————. Some features of the Alaskan tin deposits. 

Econ. Geol., Vol. 4, 1909, Lancaster, pp. 214-223. % 

Abstract: Mg. World, Vol. 30, 1909, Chicago, pp. 969-971. 

Describes especially the occurrences of tin minerals at Ears Mountain and Lost 
River, and the occurrence of two new magnesian iron-tin-boron minerals, hulseite 
and paigeite at Ears Mountain. Stannite occurs at Lost River in an argentiferous 
vein. Metasomatic replacement has taken place with little regard to the nature 
of the country rock. 


30. NEWLAND, D. H. Tin. 

Min. Ind. for 1902, Vol. 11, 1908, New York and London, p. 587. 

Buck and Fillery creeks mentioned as containing alluvial tin. In the latter 
locality, the wash is about 16 inches in depth, and carries about 8 pounds of 60 per 
cent cassiterite to the cubie yard. 

31. ———. Alaska tin. 

Min. Ind. for 1908, Vol. 12, 1904, New York and London, pp. 326-327. 

The discovery of lode tin in the Lost River district, about 30 (sic) miles east of 
Cape Prince of Wales, reported. It occurs in a dike of granite intersecting lime- 


stone. The description of tin ore and its occurrence is taken from A. J. Collier’s 
report, U. S. Geol. Surv. Bull. 225, 1904, Washington, D. C., pp. 154-167. 


Onny, J. See Nosm2ld: 


32. PAvtovy, A. W. Ueber die primaren Zinnlagerstatten in Alaska. 
Bull. Mines Indust. or, No. 2, Bd. 2, 1905, Tomsk, map 1. 
Written in Russian. This description is based on A. J. Collier’s articles, 
33. RickARD, EpGAr. Tin deposits of the York region, Alaska. 


Eng. Mg. Journ., Vol. 75, 1908, New York, pp. 30-31. 
Describes the geology of the region and occurrence of tin. 
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34. T——. Die Entdeckung von Zinnerzlagern in Alaska. 

Berg. Hiitt. Zeit., Vol. 60, 1901, Leipzig, p. 484. 

Digest: Geol. Centr., Vol. 3, 1908, Leipzig, p. 522. 

“‘ Auftreten von Giingen, die Schiefern aufsetzen und enthalten: Magneteisenstein, 
Titaneisenerz, Brauneisenerz, Schwefelkies, Flusspath, Granat, Gold und vor allem 
Zinnstein, der dem Gewichte nach 95 per cent der Gangmasse ausmacht. O. v. 
Linstow.”’ 

Evidently taken from Brooks. See reference No. 17. 


35. WaLcott, C. D. Discovery of tin near York, Seward Peninsula. * 
25th Ann. Rep. Dir. U. §. Geol. Survey., 1903-1904, Washington, D. C., pp. 79. 


ARGENTINE REPUBLIC 


36. ANoNyMoUS. Tin in Argentina. 

Echo des Mines, Dec. 30, 1907, St. Etienne. 

Translated in Mg. Journ. Railw. Comm. Gaz. Vol. 88, 1908, London, p. 6. 

Tin has recently been re-discovered in various parts of Argentina. Deposits 
were formerly exploited by Jesuits, who obtained tin from the outcrops of the 
veins for bell metal. Cassiterite occurs in small crystals in granulite near 
Tinogasta (Catamarea), at the village of Mazan. In La Rioja Province, close to 
the Catamarca frontier, a company is at work with 100 miners on a _ stockwerk 
of small veins occurring in altered granulite dikes. Surface ore gave 7 per cent 
tin, but in depth the per cent fell to 1 and 1%. Mining is cheap and easy; the 
country is fairly watered, well wooded and fertile. 


37. CASTRO, MARIANO SALAS. Mining in the Province of Salta. 

Rep. Secr. of the Immigration Commission, to the Finance Minister of the 
Province. No. 119. Published in Spanish, English and German, Buenos Aires, 
[no date], pp. 1-16, map 1. 

Tin, gold, silver, coppper and lead deposits reported in departments of Chicoana 
and La Poma, Province of Salta, Argentine Republic. Bismuth was worked in 
1889 in a ravine called Agamillos. Vein said to be six and a half feet wide and 
forty-four yards deep. 


38. Hosxoutp, H. D. Report upon the mines, mining, metallurgy and mining 
laws, etc., ete., of the Argentine Republic. 
Natl. Sect. Mining and Geology, 1904, Buenos Aires, pp. 142-143. 
States that cassiterite was found some years since near Tinogasta, Catamarca. 
After a few tons were mined the vein pinched out. Stream tin had recently been 
found in a small stream at Mazan, northeast of Chilecito, 6 miles from the frontier 
line of Catamarca. 


ASIA 


39. Fiscurer, H. Ueber Zinnerze, Aventuringlas und grtinen Aventurinquarz 
aus Asien, sowie tiber Krokydolithquarz aus Griechenland. 
Neues Jahrb. Min., 1882, JI, Stuttgart, pp. 90-92. 


40. HERMANN, [?]. Native tin. 
Journ, prakt. Chem., Vol. 38, Leipzig, p. 300. 
Abstract: Amer. Journ. Sci. Arts, ser. 2, Vol. 2, 1846, New Haven, p. 415. 
** According to Hermann, native tin occurs in the gold washings of the Ural 
(Central Asia) in small gray metallic grains containing also some lead.’’ 


See also under Burmah, Ceylon, China, East Indies, India, Japan, Laos, 
Malay Peninsula, Siam, Persia, Philippine Islands. 
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41. ANonymMous. More Australian tin. 


Tron, Vol. 5, 1875, London, p. 551. Digest from Geol. Rec., for 1875, London, 
p. 147. 

“* Records the discovery of a sample of stream tin ore, weighing about 10 pounds, 
intermingled with % ounce of rough reef gold, at the foot of Mount Pilot, New 
South Wales. The geological formation consists of superficial deposits of granite.’’ 


42, ———.. Australian tin at the Philadelphia Exhibition. 


Eng. Mg. Journ., Vol. 22, 1876, New York, pp. 72-78, 87. 
An account of the development and description of the deposits of the tin 
producing districts. 


43. ———. Tin in Australia. 
Min. Ind. for 1899, Vol. 8, 1900, New York and London, pp. 620-621. 
Description of alluvial tin deposits on northern coast of New South Wales. Her- 
berton field, Queensland, produced about $1,000,000 worth of stream tin from 1883 to 
1894 and nearly $5,000,000 worth of lode tin. Discovery of lode tin reported at 
Sebastopol, Victoria. 


44, ———.. The Planet tin mines. 
Austr. Mg. Stand. April 5, 1900, Sydney and Melbourne. 
‘Not available to the authors. 


45. ———. Tin in Australia. 
Min. Ind. for 1901, Vol. 10, 1902, New York and London, pp. 639-641. 
New South Wales, Northern territory, Queensland, South Australia, Tasmania and 
Western Australia tin deposits briefly treated. 


46. ———-. Australian tin and tin mining. 
Mg. Journ. Railw. Comm. Gaz., Vol. 72, 1902, London, p. 225. 
Tin deposits are scattered widely over Australia, there being more than 120 known 
tin localities in New South Wales alone. Tin was discovered in 1851, but not until 
1872 were mining operations begun. Native tin has been found in New South 
Wales. A brief description of occurrences on a number of creeks, and amount of tin 
mined and exported. 


——. See also H———, C. 
BEcK, RICHARD. See No. 1299. 


47. BENEDICT, WM. dE L. Tin in Australia. 
Min. Ind. for 1892, Vol. 1, 1898, New York and London, pp. 442-445. 
General survey of the tin deposits of Australia, including New South Wales, 
Queensland, Victoria, Western Australia and Tasmania. 
The tin bearing granite of Australia appears to be closely allied to that of other 
countries, and has been described as exactly corresponding to that of Cornwall. 


48. Cocutan, T. A. Tin. A statistical account of the seven colonies of 
Australasia, 1899-1900. 
1900, Sydney, pp. 569-572, map 1. 


Dausrte, A. See No. 1314. 


Dirst, P. H. van. See No. 1478. 


oo 
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E}———, C. The Australian tin mines. 


Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, pp. 3896, 507, 648, 751, 
838, 973, 1057, 1281, 13894; Vol. 45, 1875, pp. 71, 287. 
Mostly statistics of tin production. 


Encuisn, A. G. On Australian and Tasmanian tin. 


Mg. Journ. Railw. Comm. Gaz., Vol. 45, 1875, London, p. 19. 

Stream tin has been worked in the neighborhood of Ovens, Victoria, for many 
years in conjunction with gold, also near Albany. Deposits light, would scarcely 
pay if not accompanied by gold. Stream tin has been found in creeks and rivers 
in Gippsland. Country is unexplored as yet; cannot predict as to lodes. In the 
Inverel district of New South Wales, considerable deposits of tin have been 
worked with varying success. In Queensland, at Stanthorpe, is the largest and 
most promising deposit of tin. Chief deposit of Tasmania is at Mount Bischoff, 
85 miles from Emu Bay, on northwest coast, a mountain 3000 feet above sea 
level, evidently of volcanic origin, surface stone is composed of decayed granite, 
porphyry, and quartzose rock, through which tin is disseminated. Wash dirt 
varies from 3 to 40 feet deep. No overburden beyond a foot or two. Purely lode 
tin. Probably deposited by some volcanie action. Near the mountain pieces of 
lode weighing from 1 pound to 11% ewt. are found; not water worn, and very 
pure. Assays from 70 to 73 per cent. 


Fawns, Sypney. See No. 1320. 
Fucus,'E., and Launay L. pgE. See No. 1323. 


JOHNSON, J. C. F. Getting gold. A practical treatise for prospectors, 
miners, and students. 


1897, Philadelphia and London, pp. 82-83, 600 words. 
Short description of the occurrence of tin ore. Confined to Australian examples. 


Lock, C. G. WAarnrorp. See No. 1338. 
Louis, Henry. See No. 1340. 


Mance, F. S. Eastern States of Australia. 


Eng. Mg. Journ., Vol. 81, 1906, New York, p. 36. 
Reviews tin mining in Queensland, New South Wales and Tasmania, during 1905. 


Meunter, STANISLAS. Sources minérales de l’Australasie (Minerais 
d’étain de formation actuelle). 
Bull. Soe. belge Géol. Pal. Hydr., Vol. 5, 1891, Bruxelles, pp. 8-11. 


NEWLAND, D. H. Tin in Australia. 


Min. Ind. for 1903, Vol. 12, 1904, New York and London, pp. 327-329. 
Output and value of tin product during 1903. 


Newton, E. Wizton. The metalliferous minerals of Australia. 


59th Ann. Rep. Roy.. Cornwall Polyt. Soe., 1891, Falmouth, pp. 117-1381. 
Treats of the mineral resources of South Australia, New South Wales, Victoria, 
Queensland, Western Australia, Tasmania and New Zealand, including tin. 


PuHItiies, J. A., and Louis, H. See No. 1350. 


PrumMMER, Joun. Australian tin and tin mining. 
Iron Age, Feb. 6, 1902, New York, p. 9, 900 words. 
Treats of the location of the deposits, and the extent to which they have beer 
worked, 
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Reyer, Epuarp. Zinn in Australien und Tasmanien. 
Oest. Zeitschr. Berg. Hiitt., Vol. 28, 1880, Wien, pp. 47-49, 61-68, 74-76, 85-87. 


See No. 1354. 


Rospertson, J. R. M. The bismuth and tin deposits of Australia. 


Trans. Geol. Soc. Glasgow, pt. 1, Vol. 7, 1881-1884, Glasgow, pp. 126-127, 133-142, 
map. 
An account of the origin of the alluvial tin of Australia. 


STEPHEN, D. Australian and Tasmanian tin ore. 


Mg. Journ. Railw. Comm. Gaz., Vol. 49, 1879, London, p. 191. 
Gives tin statistics for years 1877 and 1878, showing a decrease of production. 


THIBAULT, P. J.. See No. 1578. 


Trecay, W. Australian and Tasmanian tin. 
Mg. Journ. Railw. Comm. Gaz., Vol. 48, 1878, London, p. 212. 


VALE, StepuHen 8. Australian tin deposits. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 30-44, map. 
General description. 


WEEKS, JOSEPH D. See No. 13872. 


Wo.trr, G. Australisches Zinn. 
Berg. Hiitt. Zeit., Vol. 34, 1875, Leipzig, pp. 2-3, 12-14, 24-26, 29-80. 
Mit einer Plan-Skizze auf Taf. 1. 
Abstract: Oest. Zeitschr. Berg. Hiitt., Vol. 28, 1875, Wien, pp. 287-288. 


Woops, J. E. T. Tin in Australia. 


Mg. Journ. Railw. Comm. Gaz., Vol. 49, 1879, London, p. 225. 
Extracts from two letters in which author states that he thinks Australian tin, 
aside from Mount Bischoff, is of little value. 


See under New South Wales, Northern Territory, Queensland, South 
Australia, Tasmania, Victoria, Western Australia. 


AUSTRIA 


ANoNYyMous. Tin in Bohemia. 


Mg. World, Vol. 26, 1907, Chicago, p. 509. 

A brief notice of the re-opening of an old tin mine in Bohemia, about 15 miles 
from Carlsbad. ‘The lodes contain wolframite as well as tin. The new operators are 
erecting a 100-ton mill, which will be equipped with a magnetic separator and 
other appliances for recovering both the tin and wolframite. 


CHARLETON, ARTHUR G. See No. 13810. 


Corra, B. von. Ueber die Zinnerzlagerstatten von Graupen in Bohmen. 
Berg. Hiitt. Zeit., Vol. 23, 1864, Leipzig, pp. 117-118. 


DAvuBREE, A. See No. 1314. 


Fucus, E., and LAunAy, L. pe. Traité des gites minéraux et métalliféres. 
Vol. 2, 1898, Paris, pp. 127-136. 
Treats of tin in Saxony and Bohemia. 


. 
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GRODDECK, ALBERT. See No. 549. 


“Hattwicu, H. Geschichte der Bergstadt Graupen in Bohmen. 


1868, Prag. 
Schiller, Ph., and Lewald, P. The occurrence of tin ore at Graupen and Upper 
Graupen, and the manner of mining in ancient and modern times, 


Jars, G. See No. 416. 


Jox&tLy, Jon. Das Erzgebirge im Leitmeritzer Kreise in Bohmen. 
Jahrb. k. k. geol. Reichs., Vol. 9, 1858, Wien, pp. 549-574, geol. map 1. 
1. Zinnerze. 2. Zinnerz giinge im grauen Gneiss. 38. Zinnerz giinge im Felsit- 
porphyr. 4. Zinnerz im Greisen, 


LAuBE, Gusray C. Mittheilungen tiber die Erzlagerstatten von Graupen 
in Bohmen. 
Jahrb. k. k. geol. Reichs., Vol. 14, 1864, Wien, pp. 159-178, fig. 1. 


LEwWALD, P. See reference No. 67. 


NEWLAND, D. H. Tin in Austria. 
Min. Ind. for 1908, Vol. 12, 1904, New York and London, p. 329. 
Tin production for 1908 was 84 metric tons valued at $21,918. 


Nowick!, CONSTANTIN von. Das Vorkommen des Zinnsteins bei Schlagg- 
enwald und Schonefeld. 
“ Lotos,’’? Zeitschr. Nat., Vol. 7, 1857, Prag, pp. 106-112. 


Puitires, J. A., and Louis, H. See No. 1350. 

Scuititer, Pu. See No. 67. 

Scuuttz, —. See No. 573. 

VoGELSANG, —. Berg- und hiittenmdnnische Mitteilungen tiber BOohmen. 
Zeitschr. Berg. Hiitt. Sal. preuss. Sta., Vol. 10, 1862, Berlin, pp. B-164-165, 


Describes the mining and smelting of tin in Schlaggenwald Bohemia. 


See also Bohemia, Saxony, ete. 


BANKA 


. AKKERINGA, J. E. Rapport van het distrikt Blinjoe, eiland Bangka. 


Jaarb. Mijnw. Ned. Oost-Indié, 1868 (1872), I, Amsterdam, pp. 41-148, I kaart en 
vijf bijlagen. 


—. See No. 110. 


Anonymous. The tin mines of Banca. 
Mg. Journ. Railw. Comm. Gaz., Vol. 19, 1849, London, p. 178. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 8, 1849, New Haven, pp. 291-292.- 
Brief history of early tin mining in Banca, and mining methods used at time of 
writing. 


Exploitation du minerai d’étain a Banca. 
Rey. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 1, Vols. 28, 24, 1868, 
Liége and Paris, pp. 411-412, 
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BANKA (Continued) 
76. . The Banca tin mines. 
Tron Age, Vol. 35, 1885, New York, p. 81. 
Description of deposits and manner of working them by the Chinese. 
rig The best deposits of tin. 
Mg. Sci. Press, Vol. 66, 1893, San Francisco, p. 52. 
The stanniferous deposits of Banca and Billiton are said to be the best tin 
deposits in the world. An analysis of Banca metal gave: 
ATS VTA oateratsleyeiovsinictoleineteletetsieieietetere nail .-99.961 per cent 
ONIN ie bielaiereie lolol notaieicterstsioteyeyohtceiete 00.019 per cent 
Wieady visite. Brotelelsiateislelelietelaleleleveiciete 00.14 per cent 
COP PEL, posetossieveisicfaitoxe spares totais stoi olor 00.006 per cent 
There are 200 mines worked in Banca by private companies, while 1% of that 
number are exploited by the Dutch Government. Mines of Billiton are in possession 
of a private concern, which pays a royalty to the government of 3 per cent of 
annual yield. 
ise Wetten, Gouvernements-Besluiten en Bepalingen betreffende 
het Mijnwezen in Nederlandsch-Indié. 
Jaarb. Mijnw. Ned. Oost-Indié, 1894, Tech. and Admin., Amsterdam, pp. 211-239, 
Treats of the methods of tin mining in Banka. 
79. ———. Tin in Banka. 
Min. Ind. for 1897, Vol. 6, 1898, New York and London, p. 640. 
Verbeek (Zeitschr. prakt. Geol., 1897, Berlin, p. 428) is authority for the 
statement that the duration of the tin deposits of Banka and Billiton is limited. 
Up to the time of writing, Banka had produced 7,000,000 piculs of tin, and the 
existing supply amounted to only about 8,000,000, 
80. » hinvine Banka: 
Min. Ind. for 1899, Vol. 8, 1900, New York and London, p. 621. 
Mines have been under government control since 1832. Output in 1897 was 9307, 
raising to 10,220 tons in the succeeding year. 
81. ———. Toepassing van graafwerktuigen bij de tinwinning op Banka. 
1907, Batavia, pls. 13. 
Not available to the authors. 
82. Beck, R. Die Zinnerzlagerstitten von Banka und Billiton. 
Zeitschr. prakt. Geol., 1898, Berlin, pp. 121-127. 
Review of R. Verbeek, Geologische Beschrijving van Bangka en Billiton. Jaarb 
Mijnw. Ned. Oost-Indié, 1897, Amsterdam. 
Beck’s article digested: Neues Jahrb. Min., 1899, II, Stuttgart, pp. 266-267. 
3. BENEDICT, WM. DE L. Tin in East Indies. 
Min. Ind. for 1892, Vol. 1, 1898, New York and London, pp. 445-446. 
Occurrence of tin in island of Banca and Billiton described. Production from 
islands from 1880 to 1892 given. 
84. Borers, R. J. Over het gebruik van krachtinstallaties tot grondverzet 
bij de tinontginning op het eiland Banka. 
(On the application of power machinery for the working of tin ground in the 
island of Banka.) 
Jaarb. Mijnw. Ned. Oost-Indié, Vol. 32, 1903, Batavia, pp. 190-218. With 3 Append., 
illus. 7, and pls. 5. ; 
85. BREDEMEYER, W. Tin mining in Banca. 


Mg. Sci. Press, Vol. 25, 1872, San Francisco, p. 21. 
Digest: Oest. Zeitschr. Berg. Hiitt., Vol. 21, 1873, Wien, p. 76. 
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Corpes, J. H. Rapport van het distrikt Pangkal-Pinang, eiland Bangka. 


Jaarb. Mijnw. Ned. Oost-Indié, 1876 (1878), I, Amsterdam, pp. 89-126. Met eene 
kaart en twee bijlagen. 
Rapport over het onderzoek naar het delfstoffelijk productief 
vermogen van het distrikt Koba eiland Bangka. 


Jaarb. Mijnw. Ned. Oost-Indié, 1883 (1885), I, Tech. and Admin., Amsterdam, pp. 
67-115. Met eene kaart en twee bijlagen. 


CretiErR, H. Tinhoudend metaal, tinslak en tinertszand van het zeestrand 


bij Soengei Liat, district Muntok, residentie Banka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1888, Weten. Ged., Amsterdam, pp. 113. 


CroocKEwIT, J. H. Scheikundig onderzoek van tinerts, afkomstig v. h. 


eiland Banka. 
1853, Batavia, pp. 14. 
Not available to the authors. 


See No. 1473. 


90. Drest, P. H. van. Inleiding tot de geognostische mijnbouwkundige rap- 
porten der distrikten van Bangka. 

Jaarb. Mijnw. Ned. Oost-Indié, 1872, I, Amsterdam, pp. 3-40. 

91. ————. Rapport van het distrikt Soengeileat, eiland Bangka. 

Jaarb. Mijnw. Ned. Oost-Indié, 1862 (1872), II, pp. 3-71. 1 kaart en vijf bijlagen. 

92. ————. Rapport van het distrikt Merawang, eiland Bangka. 

Jaarb, Mijnw. Ned. Oost-Indié, 1864 (1878), I, Amsterdam, pp. 3-75. Met eene kaart. 

93. Verslag der onderzoekingen aan den heuvel Sambong Giri, 
eiland Bangka. 

Jaarb. Mijnw. Ned Oost-Indié, 1873, I, Amsterdam, pp. 187-198. Met eene kaart en 
twee platen. 

94. ———. Banca and its streams works. 

Translated from Dutch by Foster, C. Le Neve, 1867, Truro. 
Not available to the authors. 

95. Disk, P. vAN. Uitkomsten der waarnemingen omtrent eenige onderdeelen 
der Chineesche ontginningswijze van het tinerts op Bangka, getrokken 
uit officieele nota’s van het jaar 1878 en medegedeeld. 

Jaarb. Mijnw. Ned. Oost-Indié, 1879, II, Amsterdam, pp. 55-91. 

96. ————. Berekening van de verhounding tusschen de grens van ontgin- 
baarheid der tinertsafzettingen op Bangka en het loon van den Chinee- 
schen mijnwerker (tinprijs, inkoopprijs). Bepaling van beiden, zoo- 
danig dat de te behalen winst op de tinontginning een maximum ij. 

Jaarb. Mijnw. Ned. Oost-Indié, 1882, II, Amsterdam, pp. 349-366. 
See No. 1480. 
97. DorEN, J. Vrijmoedige beschouwingen tegen het afstaan van de tin- 


mijnen op Banka aan departiculiere industrie. 
1850, Gravenhage. 
Not available to the authors, 
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98. Everwign, R. Verslag van een onderzoek naar tinaders in het distrikt 


Djeboes, eiland Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1873, I, Amsterdam, pp. 151-155. Met twee kaartjes. 


99. FRAENKEL, S. Bijdrage tot de kennis der tinmijnen van Banka. 


1843, Batavia. 
Not available to the authors, 


Foster, C. Le Neve. See No. 94. 
Fucus, E., and Launay, L. bE. See No..1323. 


100. GopEFRoy, W. Eene verbeterde steekboor (kogelklep-steenboor) voor het 
onderzoek op tinerts op Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1884, II, Tech., Amsterdam, pp. 824-333. 


101. Groot, C. DE. Rapport over de tin-slakken (tra), welke op Bangka 
onbenuttigd worden weggeworpen. 
Jaarb, Mijnw. Ned. Oost-Indié, 1854 (1878), II, Amsterdam, pp. 29-98. 


102. Hoozr, J. A. Graphische voorstelling der productie, velines ere en 


geldswaarde van Bangka-tin. 
Jaarb. Mijnw. Ned. Oost-Indié, 1881 (1882), II, Tech., Amsterdam, pp. 83-87. Met 
2 staten en 2 graphische voorstellingen. 


103. Horsrietp, THomaAs. Mineralogical description of the island of Banca. 
Journ. Indian Arch, East. Asia, Vol. 8, No. 7, 1848, Singapore, p. 398. 
Review: Amer. Journ. Sci. Arts, 2d ser., Vol. 7, 1849, New Haven, pp. 86-101. 


104. HuGuENIN, J. A. Rapport van het district Toboali, eiland Bangka. 
Jaarb. Mijnw, Ned, Oost-Indié, 1869 (1877), I, Amsterdam, pp. 81-186. Met eene 
kaart en vier bijlagen. 
105. Jona, D. pre. Over het voorkomen van tinertsaders op het eiland 
-Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1883 (1884), II, Tech., Amsterdam, pp. 806-317. 
Soengei-Liat. Pangkal-Pinang. Merawang. 


106. ————. Over het voorkomen van goud en tinerts op en langs de 
oostkust van het district Merawang, eiland Bangka. 

Jaarb. Mijnw. Ned. Oost-Indié, 1888 (1885), II, Amsterdam, pp. 161-175. Met twee 
kaarten. 

(a) Over het voorkomen van goud op Bangka in het algemeen. 

(b) De geologische gesteldheid der kuststreek van Merawang tusschen rane 
Antoe en de monding der Merawang-rivier. 

(c) Het voorkomen yan stofgoud en tinerts op de riffen en in de langs het 
strand gelegene valleitjes. 


107. ———. Vervolg op het rapport over het jaar 1883 betreffende het 
voorkomen van tinader-ertsen op Bangka. 
Jaarb. Mijnw. Ned Oost-Indié, 1884 (1885), II, Amsterdam, pp. 176-181. 
(a) District Soengei-Liat. (b) District Pangkal-Pinang. (c) District Merawang. 
108. ————. Over de uitkomsten der tinwinning op Banka gedurende de 
ontginnings jaren 1882-838 tot en met 1899-1900 met zes staten en 


eenige graphische voorstellingen. 
Jaarb. Mijnw. Ned. Oost-Indié, 1900, Amsterdam, pp. 51-93. 
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109. Lanar. Het eiland Banka en szyne angelegenheder. 
Hertzogenbosch. 1850, p. 59 ff. s 
Describes the tin deposits of Banka. 
Not available to the authors. 


110. Menten, J. H. Het boren en het boormateriaal op Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1878 (1874), II, Amsterdam, pp. 163-189. Drie platen: 
Hoofdstuk I. Eenige algemeene beschouwingen over het opsporen van stroomtinerts 
gronden. 
Il. Beschrijving van het boormateriaal, zooals dit werd ontworpen door wijlen den 
Mijningenieur J. E, Akkeringa, 
Ill. Wijze waarop het boormateriaal bij de onderzoekingen wordt gebruikt. 
IV. Verbeteringen welke het boormateriaal later heeft ondergaan. 


Muuper, [?]. See No. 1538. 


111. OUpeEmMaANs, A. C., Jr. Over verontreiniging van Banka-Tin. 
Jaarb. Mijnw. Ned. Oost-Indié, I, Tech. en Admin., 1890, Amsterdam, pp. XXIV- 
XLIV. 


112. Posewitz, Tu. Die Zinninseln im indischen Oceane. 
TI. Geologie von Bangka. Mitth. Jahrb. kén. ung. geol. Anst., Vol. 7, 1885, 
Budapest, pp. 153-182. 
II. Das Zinnerzyorkommen und die Zinngewinnung in Bangka. Ibid. Vol. 8, 1886, 
pp. 55-106, 
Reviewed by A. Stelzner: Neues Jahrb. Min. 1887, II, Stuttgart, pp. 107-110. 


118. Rarries, THos. 8. On the tin of the island of Banka. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 8, 1€27, Penzance, pp. 247-255. 
Short history of production of tin in Banka, ruling prices, brief description of 
placers, distribution of tin in the island and market conditions. 


114. Renaup, G. P. A. Rapport van het district Soengeiselan, eiland Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1780 (1874), I, Amsterdam, pp. 3-81. 
Met eene kaart en twee bijlagen. 
Hoofdstuk I. Vermelding van de wijze waarop de overzichskaart werd vervaardigd. 
II. Beschrijving van de natuurlijke gesteldheid van het terrein. 
III. Geologische en mineralogische beschrijving. 
IV. Beschrijving van de tinertsvoerende valleien en den loop der ontginning. 
Y. Algemeene blik op het productief vermogen van het district. 


115. ———. Overzicht der tinproductie van eenige mijnen in het district 


Pangkal-Pinang, eiland Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1880, II, Amsterdam, 81-82. 


115a. ———. Overzicht der tinproductie van eenige mijnen en het district 


Soengeiselan, eiland Bangka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1880, II, Amsterdam, pp. 77-80. 


116. ————. Over de Chineesche ontginningswijze van tinerts op het eiland 
Bangka en de eventueele toepassing daarop van Europeesche werk- 


tuigen. 

Jaarb. Mijnw. Ned. Oost-Indié, 1882 (1884), I, Tech. en Admin., Amsterdam, pp. 
5-121. 

Hoofdstuk I. Administratieve regelingen volgens welke de betaling der mijnwerkers 
geschiedt. 

II. De gevolgde methode van ontginning der tingronden en hare onderdeelen. 

(a) Grondverzet. (b) Bemaling. (c) Ertswasschen. (d) Smeltkosten. (e) Tin en 
rijstkruien. 

III. Bepaling van het dagloon van den Chineeschen mijnwerker. 
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117. Reyer, Epusarp. Banka und Bilitong. 

Oest. Zeitschr. Berg Hiitt., Vol. 27, 1879, Wien, pp. 384-885, 395-397, 407-409. 

Extract: Iron Age, Vol. 24, Nov. 20, 1879, New York, p. 3. 

** Concise, though well-detailed notice of the nature and condition of tin-mining 
in Banka and Billiton, with geological sketch map of the northeast district of the 
former island, and full references to former observers and writers on these works 
and the structure of the islands.’’ 


—. See No. 1354. 
ScHUURMAN, J. A. See No. 1415. 


118. VAN per Wyck, O. H. The occurrence of tin ore in the islands of Banca 
and Billiton. 
17th Ann. Rep. Dir. U. S. Geol. Surv. 1895-96, pt. 8, 1898. Washington, D. C., 
pp. 227-242. 
Conditions of occurrence, method of mining and smelting tin ore on the islands 
of Banca and Billiton. 


119. VreRBEEK, R. D. M. Ueber die Zinnerzlagerstatten von Bangka und Billiton. 
Zeitschr. prakt. Geol., 1899, Berlin, pp. 184-136. 
Digest: Neues Jahrb. Min., 1901, I (Ref.), Stuttgart, pp. 422-423. 
Verbeek’s first article on this subject appeared in Jaarb. Mijnw. Ned. Oost- 
Indié, Vol. 26, 1897, and was reviewed by Beck in Zeitschr. prakt. Geol., 1898, Berlin, 
pp. 121-127. 


—. See No. 136. 


120. VLAANDEREN, C. L. Scheikundig onderzoek van Bangka-tin. 
Jaarb. Mijnw. Ned. Oost-Indié, 1874 (1875), I, Amsterdam, 283-235. . 


WEEKS, JosSEPH D. See No. 1372. 


See also Billiton and General. 


BILLITON 


121. AKKERINGA, J. E. Verslag van een onderzoek naar tinertsaders op het 
eiland Billiton. 
Jaarb. Mijnw. Ned. Oost-Indié, 1873, II, Amsterdam, pp. 3-72. Written in 1860. Met 
drie kaarten en een plaatje. 
Hoofdstuk I. Beschrijving der kaarten. 
es Il. De ontginbaarheid der tinaders. 
of Ill. Eenige opmerkingen omtrent geognosie, adererts en alluvialen tinerts. 


122. ANonyMous. Notiz tiber das Vorkommen von Zinn auf der Insel Billiton 
[in der Nahe der Insel Banka]. 
Berg. Hiitt. Zeit., Vol. 12, 1853, Leipzig, p. 609. 


123. ————. Billiton tin mines. 
Eng. Mg. Journ. Vol. 26, 1878, New York, p. 294. 
Tin mines in four districts: Mangar (most important), Boeding, Tandjang- 
Padan, Dindang. 
Percentage of pure tin is 40 to 70 per cent. Since 1854 produced 1000 pieuls 
for first year, and for the 20 years after 62,000 piculs. 


ee eee 
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124. Verslag van het Mijnwezen in Nederlandsch Oost-Indié over 
het jaar 1880-1. 

Jaarb. Mijnw. Ned. Oost-Indié, 1882, II, Tech., Amsterdam, pp. 116-132. 
Tinontginningen. 

a. Ontginning van Gouvernementswege. 

b. Billiton-Maatschappij. 

125. ———. Verslag van het Mijnwezen in Nederlandsch Indié over het jaar 
1881-2. 

Jaarb. Mijnw. Ned. Oost-Indié, 1888, II, Tech., Amsterdam, pp. 147-157. 
Tinontginningen. 

a. Ontginning van Gouvernementswege. 

b. Particuliere ontginningen. Billiton. 

126. Verslag van het Mijnwezen in Nederlandsch Indié over het 
jaar 1882-3. 

Jaarb. Mijnw. Ned. Oost-Indié, 1884, II, Tech,, Amsterdam, pp. 347-358. 
Tinontginningen. 
a. Ontginning van Gouvernementswege. 
b. Particuliere ontginningen, Billiton, 
c. Concessie-aanyragen, 
126a. ———-. Tin mining in the island of Billiton. A general sketch. 
G. Kolff & Co., Batavia (Dutch East Indies), 1908, pp. 31. 
Treats of the political, topographic, geological, and commercial aspects of 
Billiton, Dutch East Indies, and its tin mining industry. Describes in excellent 
manner the methods of working the deposits (from the commercial side rather’ than 
the mechanical) and handling the Chinese. Besides tin, iron is the only commercial 
mineral found in quantity. There are small quantities of tungsten, gold, lead, 
and copper. 
Probably the most intimate English account of tin deposits and mining on 
Billiton Island. 
Beck, R. See No. 82. 
127. Cretier, H. Tinhoudend zand van Billiton. 
Indische Gids, 1881, II. 
Not available to the authors. 

128. Diest, P. H. vAN. Bijdrage tot de geschiedenis van Billiton, gedurende 
de eerste 15 jaren onzer vestiging aldaar, bepaaldelijk met het oog op 
het reeds te dien tijde bekend zijn van het voorkomen van tinerts 
aldaar. 

Jaarb. Mijnw. Ned. Oost-Indié, 1874, II, Amsterdam, pp. 193-240, 
129. Ferrier, —. Exploitation de 1]’étain a Billiton. 
Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust. Ser. 2, Vol. 9, 1881, 
Liége and Paris, pp. 458-469. (xtract.) 
Fucus, E., and Launay L. pr. See No. 1323. 
130. Groot, C. pe. Die Insel Billiton durchforscht nach Zinnerz. | 
Kon. Nat. Tijdschr. Ned.-Indié, Jahr. 3, Lief. 2 u. 3, 1852, Batavia, p. 183, maps 2. 
Not available to the authors, 
181. ——~—. Tinader op Billiton. 


Kon. Nat. Tijdschr. Ned.-Indié, 1870, Batavia. 
Not available to the authors, 
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132. ————. Herinneringen aan Blitong. 

1887, Gravenhage. Tinerts, pp. 168-228, sketch 1. 

Review: Neues Jahrb. Min., 1888, II (Ref.), Stuttgart, pp. 424-425. 

1. Tinerts afgezet in het vastgesteente, p. 168. 

2. Tinerts dat onvervoerd is blijven liggen op de plaats waar het door verweering 
van het vastgesteente, waarin het ‘gelegerd was, daaruit werd losgemaakt, p. 189. 

8. Laagvorming afgezetten stromtinertsgrond, p. 199. 

4. Stroomtinerts, p. 208. 

5. Mineralen, welke met het stroomtinerts in den ertsgrond worden sauceeoten 
p. (218: 


133. Mater, P. J., and Laupon, J. Jets omtrent het voorkomen van tin op 
het eiland Billiton. 
Kon. Nat. Tijdschr. Ned.-Indié, 1854, Batavia. 
Not available to the authors. 


134. Posewi1tz, TH. Die geologisch-montanistischen Verhaltnisse der Insel 


Billiton. 
Petermann’s Mitth., Vol. 83, 1887, Gotha, pp. 108-116. Map. 
History of the discovery of tin ore in Billiton, geology of the island, the 
occurrence and mining of tin, statistics of production, : 


135. Rant, H. F. E. Verslag van de bevinding en de vooruitzichten der 
aderontginning nabij den berg Tadjouw op het eiland Billiton. 
Jaarb. Mijnw. Ned. Oost-Indié, 1878, If, Amsterdam, pp. 73-91. 


»ReYER, Epuarp. See No. 117. 


136. VerRBEEK, R. D. M. Geologische beschrijving van Bangka en Billiton. 
Jaarb. Mijnw. Ned. Oost-Indié, 1897, Tech. Admin. en Weten. Ged., Amsterdam, 
pp. 1-220. Met 4 kaartjes, 2 bijlagen, en 4 platen. 
Reviewed by Beck in Zeitschr. prakt. Geol., 1898, Berlin, pp. 121-127. 
Beck’s article digested: Neues Jahrb. Min., 1899, II [Ref.], Stuttgart, pp. 266-267. 
Largely devoted to the manner of occurrence of tin in the islands. 


—. See No. 119. 
WEEKS, JosEPpH D. See No. 13872. 


See also “ General.” 


BOLIVIA. 


137. ANoNyMous. Tin mine in South America. 
Mg. Mag. No. 1, Vol. 1, 1858, New York, pp. 210-212. 
Extract from ‘‘ New York Courier’? without date. A non-technical and rather 
careless description of a tin mine at Onero (Oruro ?) probably in Bolivia, Output 
said to have been 8000 tons per year. 


187a. ————. Zinnvorkommen in Siidamerika. 


Oest. Zeitschr. Berg. Hiitt. Vol. 8, 1860, Wien, pp. 48-49. 
Brief mention of the very rich tin ore to be found in Bolivia, but location is 
such that the mining of it has not been very practicable. 


188. ————. Tin in Bolivia. 
Min. Ind. for 1895, Vol. 4, 1896, New York and London, p. 571. 
Tin production while small, showing a steady increase, and in 1895 production 
was much larger than ever before. 


NO. 


139; ————. 
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Bolivian tin and the supply of the United States. 
Eng. Mg. Journ., Vol. 66, 1898, New York, p. 682. 
Editorial in which is discussed the development of the tin plate industry in 
United States, and the increasing block tin importation. Why we do not import more 
raw material from Bolivia is also discussed. 


140. L’étain en Bolivie. 

Illustration, Vol. 116, 1900, Paris, p. 419. 

Review: Berg. Hiitt. Zeit., Vol. 60, 1901, Leipzig, p. 268. 
141. Tin in Bolivia. 

Min. Ind. for 1900, Vol. 9, 1901, New York and London, p. 639. 

Tin is mined in the departments of Oruro, Potosi, La Paz and Cochabamba, of 
which Oruro is much the most important, containing within its borders 25 out 
of a total of 87 mines of the whole country. 

141a. Tin in Bolivia. 

Min. Ind. for 1901, Vol. 10, 1902, New York and London, p. 641. 

Most important tin mining district is that of Huanuni, where tin ore occurs in 
numerous veins and lodes, traversing the granite country rock. 

142. . Tin in Bolivia. 

Eng. Mg. Journ., Vol. 73, 1902, New York, p. 218. 

Answer to correspondent asking about Bolivia tin deposits. Gives recent production 
and some other data. 

143. ———. Tin in Bolivia. 

Mo. Bull. Int. Bur. Amer. Repub., Jan.-June, 1902, Washington, D. C., pp. 588-590. 

In the Huanuni district in Bolivia on the mountain of Pozoconi, many of the 
tin veins run into tin pyrites at from 100 to 200 feet in depth. ‘‘ Solid timstone of 
variable width up to 2 feet.’’ One vein at the Challa and Apacheta mines, 10 
miles south of Huanuni is 25 to 80 feet wide, averaging 20 per cent tin. The 
vein is composed of grains of SnOs in an argillaceous rock. 

The Arecayo mine of the Oruro district, has lodes from 1 to 3 feet wide and 
has considerable masses of solid ore, averaging more than 40 per cent tin. 

144. A new tin mine, Bolivia. 

Mg. Journ., Railw. Comm. Gaz., Vol. 74, 1908, London, p. 525. 

Situated 57 miles south of Tupiza, anciently worked in a small way for silver. 
In 1901 opened as tin mine. Striking in an easterly and westerly direction, lodes 
cut decomposed clay, slate and shale. Principal lode over 800 feet in length, with 
an average width of 2 feet. With the rudest dressing machinery, about 23 tons 
of black tin of 55 per cent to 62 per cent is produced monthly. 

145. Tin mining in Bolivia. 

Eng. Mg. Journ., Vol. 80, 1905, New York, p. 698. 

Brief summary of report of the British Foreign Office. Since rise in price of 
tin, the famous silver mines of Oruro have depended for their prosperity more 
on their tin output than silver production. Bolivia now one of the largest 
producers of tin in the world. Total shipments in 1904 from Oruro district 
amounted to equivalent of 8000 tons of metallic tin, in 1903 the output was about 
one-half as large. 

146. Tin mining in Bolivia. 


Eng. Mg. Journ., Vol. 81, 1906, New York, p. 1137. 
Tin deposits of La Blanca, San José and Quinsachata are briefly described, giving 
output, ete. 
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147. ————. Railway and mining development in Bolivia. 


Eng. Mg. Journ., Vol. 82, 1906, New York, p. 2, map of S. Bolivia. 

““Tin mines of the country are undoubtedly destined to become one of the 
world’s chief sources of supply. Already the Bolivians aspire to the premier place 
in tin production. The conditions under which this metal is found show wide 
differences, but it is found throughout a large area, and is undoubtedly abundant.’’ 


148. ———. Tin in Bolivia. 
Eng. Mg. Journ., Vol. 82, 1906, New York, p. 681. 
The prevalent idea that tin ore is superficial in Bolivia, only time will prove 
or disprove. If there is no notable increase for some time in the output of Bolivian 
tin, it will not be through want of ore in lodes, but through scarcity of labor. 


148a. ————. Produccion de estano en 1906 y 1907. 
Geol. Minas, Vol. 2, 1907-1908, Buenos Aires, p. 630. 
Gives Bolivian production of tin for years 1906 and 1907. 


148b. ————. The mining industries of Bolivia. 
Journ. Soe. Arts, Vol. 57, 1909, London, pp. 721-722. 
Reprint: Mg. World, Vol. 31, 1999, Chicago, p. 923. ! 
Treats of the Bolivéan tin output, market, machinery used, ete. 


148e. ————. The tin mines of Huanuni and Uncia, Bolivia. 
Mg. Journ. Railw. Comm. Gaz., Vol. 87, 1909, London, p. 125. 
Abstract from ‘‘ El Comercio ’’ (USuni, Bolivia). 
Gives brief notes regarding output and improvements in the various mines of 
Huanuni and Uncia. 


148d. ———. Tin Mining in Bolivia. 
Eng. Mg. Journ., Vol. 88, 1909, New York, p. 1284. 
Extract from undesignated British consular report, giving the total production 
of barilla during 1908 as follows: Potosi, 18,189 tons; Oruro, 9620 tons; La Paz, 2008 
tons; Cochabamba, 170 tons. Total, 29,937. 


148e. ————. La produccion de estafio en Bolivia. 
Ciene. Indust., Vol. 3, 1909, Buenos Aires, p. 209. 


148f. ———-. Bolivia in 1909. 
Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1910, London, p. 1386. 
Short account of the tin output for 1909, showing an increase over the production 
of 1908. 


149. ArzrunrI, A. Ueber einige Mineralien aus Bolivia. 
Zeitschr. Kryst. Min.,- Vol. 9, 1884, Leipzig, pp. 73-77. 
Review: Neues Jahrb. Min., 1886, I (Ref.), Stuttgart, pp. 198-199. 


150. BatiiviAn, M. V., and SAAVEDRA, BAuTISTA. El estano en Bolivia. Mono- 


grafias de la industria minera, No. 3. 
Oficina nacional de immigracién, estadistica, ete., 1900, La Paz, pp. 133. 


151. BAarpa, Atvyaro Atonso. Arte de los Metales. 
Madrid, 1630, chap. 82. 
Ref. from Frochot, L’étain in Bolivie, Ann. Mines, ser. 9, Vol. 19, 1901, Paris, 
p. 187. 
““Cest encore aujourd’hui une autorite en matiére de mines, et ses indications 
sur la géographie miniére de la Bolivie ont été trés rarement reconnues inexactes.’’ 
Not available to the authors. 
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A translation was published in London in 1740, entitled: ‘‘ A collection of scarce 
and valuable treatises upon metals, mines and minerals. . . . . Being a translation 
from the learned Albaro Alonso Barba, director of the mines at Potosi in the 
Spanish West Indies, and the observations of several ingenious persons of our own 
country, founded on many years experience.’? Tin, chap. 82, pp. 107-110. q 


Breck, Ricuarp. See No. 1299. 


152. BENEDICT, WM. DE L. Tin in Bolivia. 
Min. Ind. for 1892, Vol. 1, 18938, New York and London, pp. 450-451. 
Tin at Potosi is found in large quantities in silver bearing veins. At Chorolque, 
bismuth and tin are found close together in distinct veins. A few deposits of 
alluvial or stream tin have been discovered, but only one that is of any importance. 


152a. BerKEY, CHARLES P. See Rumbold, William R. Origin of Bolivian tin 
deposits. 


Descriptions of microscopic sections of Bolivian tin ores and rocks. 


153. BrapLey, D. H., Jr. Mining in Bolivia. 

Mg. Mag., Vol. 11, No. 1, 1905, New York, pp. 41-48, 9 illus. 

As a tin producing country, Bolivia is second to Malay Peninsula, With 
the exception of that from Potosi, bar tin, the product of Bolivia is second in 
quality to none. Deposits rich, output increasing. Tin will undoubtedly be found 
in many other parts of Bolivia. Bolivian mines offer immense opportunities for 
investments paying 25 per cent premium within 3 or 4 years. 


153a. Brown, Gitmour E. Present position of Bolivian tin mines. 
Mg. Journ. Railw. Comm. Gaz., Vol. 85, 1909, London, p. 399. 
Extract: Mg. World, Vol. 36, 1909, Chicago, p. 829. 
A few notes on the ccst of mining and smelting, and the names of a few of the 
principal mines operating in Bolivia. 


154. Conway, Sir Martin. Climbing and exploration in the Bolivian Andes. 
New York, 1901, pp. 291-299. 
The tin mines of Huaina Potosi are treated from a literary rather than geological 
standpoint. Veins from 3 meters to 10 meters wide occur in “ porphyry,’”’ slate 
and trachyte. 


D’AcutiArRpDI, Antonio. See No. 1318. 


Davises, D. C. See No. 1317. 


155. Emmons, S. F. Geological distribution of the useful minerals. 

Trans. Amer. Inst. Mg. Eng., Vol. 22, 1894, New York, p. 72. 

“‘In Bolivia where tin ore forms an important part of the mineral product, it 
oceurs in andesitie or trachytie rocks of Cretaceous or Tertiary age, is associated 
with sulphides of silver, copper, lead, zine and iron and without the usual 
accompaniment of tourmaline, topaz, fluorspar or apatite.’’ 


155a. Enprer, Augusto. The tin mines of Llallagua, near Oruro, Bolivia. 
Mg. Journ. Railw. Comm. Gaz., Vol. 86, 1909, London, pp. 52-53. 
Abstracted from ‘‘ Compafiia Estafiifera de Llallagua. Tercera Memoria del Direc- 
torio y Balance Jeneral al 31 de Diciembre de 1908.’’ Santiago de Chile, 1909, 36 
pages with five folding plates. 
Treats of the geology, vein structure and mining methods, also announces and 
describes a newly found pocket of rich ore. 
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155b. Everpinc, —. Unterlagen zu einer bergmannischen Lagerstattenbegu- 


tachtung in bolivianischen Zinnerzbezirk. 
Gliick. Berg. hiitt. Zeit. Nied. Westph., 45 Jahr., 1900, Essen, pp. 1825-1335. 


156. Fawns, SypNey. Tin deposits of the world. 
Mg. Journ. Railw. Comm. Gaz., 1905, London. 
Deposits of Bolivia, pp. 112-124. Small outline map. 
No new material. Taken from Pasley’s, Chas. S., ‘‘ The tin mines of Bolivia.’’ 
‘Trans. Inst. Mg. Met., Vol. 7, 1898-1899, London, pp. 70-90, 95; Roberts, Malcolm, 
** Chorloque tin mines,’? op. cit., Vol. 9, 1900-1901; and Min. Ind., New York and 
London, 1903. 


157. Forses, DAvip. Researches on the mineralogy of South America. 
London, Edinburgh, Dublin, Philos. Mag. Journ. Sci., ser. 4, Vol. 29, 1865, pp. 
133-136; Vol. 30, 1865, London, pp. 139-142. 
First article treats of the occurrence of tin ore in Bolivia; second article describes 
the different kinds of tin ore of Bolivia. 


FRENZEL, A. See No. 1611. 


Describes ecylindrite from Bolivia. 


158. Frocuot, Maurice. L’étain en Bolivie. 

Ann. Mines, ser. 9, Vol. 19, 1901, pp. 186-222. 

Extract: Bol. Min. Indust. Constr., Ano 18, Nos. 7, 8, 1902, Lima, Peru, pp. 
51-58, 59-62. 

Digest: Trans. Inst. Mg. Eng., Vol. 23, 1901-1902, London and Newcastle-upon-Tyne, 
pp. 715-716. 

Geol. Centr., Vol. 1, 1901, Leipzig, p. 707. 

35 tin mines at work; cost of production very heavy; no such deposits known 
in Peru or Chili; Oruro district largest producer; geological conditions extremely 
varied; Huanuni mine credited with two-thirds of output of State; situated in a 
sort of stockwork in Mount Posconi, 10,500 feet high; in most cases SnOs gives 
way to stanniferous pyrites at depth of 130’-160’, one vein is filled with pure 
tinstone to a depth of 650’ or more; 9 miles south are mines of Challa and 
Apacheta where is a vein 25 to 30 feet thick which in parts can be dug with a 
spade (where pyritiferous). Many ‘‘ veneros’”’ in this neighborhood not well worked. 
Fifty miles north of Oruro is Colquiri, where the Spaniards used to work silver 
ores but neglected tin, as usual. Tin veins close at hand are still untouched. In 
the mountains of Tres Cruces, (20,000’ alt.) the Sayaquiri vein is 25 feet thick. 
Ore rather poor, associated with iron pyrites and wolframite, but some crystalline 
ore runs 70 per cent tin. 

Avicaya mines are productive and rock is compact porphyry. In the department 
of La Paz, the mines of Milluni, Huayna Potosi and Chocaltaya are all on one 
ore belt 12 miles in length. Veins, appear to be of very recent origin, for they 
occur near fossiliferous gypsum-bearing beds and red clays which have been faulted 
by disturbances that raised the neighboring Andes. Are in slates of Silurian or 
pre-Silurian age. Many veins not worked. Bolivian tin ores are not connected 
with plutonic granite, but appear to be connected genetically with thermal springs, 
which hold metallic sulphides in solution and were the outcome of Cretaceous and 
Tertiary volcanic eruptions. 

159. Fucus, E., et LAunay, L. pe. Traité des gites minéraux et métalliferes. 

Vol. 2, 1898, Paris, pp. 107-158. 

Brief note upon the occurrence of tin in Bolivia. 

160. GAuTIER, FERDINAND. Observation sur la formation des filons d’étain. 


Actes Soc. sci. Chili, Vol. 5, 1895, Santiago, pp. 82-84. 
Theories on deposition of tin veins near Chorolque, Bolivia. 
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GMEHLING, ANDREAS. See No. 1497. 


161. Harrison, G. Tin in Bolivia. 
Diplomatic and Consular reports (Bolivia). Trade of Bolivia for the years 1904-1905, 
No. 3600, Ann. ser. 1906, London, p. 4. 
Mentions tin mining as principal industry. 


161a. Liaut, Joun. El estano boliviano y la iniciativa chilena. 
Geol. Minas, Vol. 1, 1906-1907, Buenos Aires, pp. 392-397. 
Taken from ‘‘La Lei,’’? Santiago, Chile. 
General article upon tin, particularly of Bolivia. 


Louis, Henry. See No. 1340. 


162. Mincuin, J. B. Tin mines in Bolivia. 


Eng. Mg. Journ., Vol. 51, 1891, New York, pp. 586-587. 

Good description of various tin mines of Bolivia, associated ores, manner of 
working, difficulties of transportation. Most important deposits are situated among 
the mountain ranges bordering the table-land to the east and northeast of Oruro 
and Lake Poopo, and are scattered over some 500 square miles. General country rock 
is shale, more or less highly inclined and contorted from eruptions of trachytiec 
porphyry; the tin veins occur in the latter. 


1638. Mincnin, J. B. Mineral resources of Bolivia. 
Tron, Vol. 37, No. 962, 1891, London, p. 586. 


164. ————. The mineral resources of Bolivia. (Tin mines.) 

Engineering, Vol. 51, 1891, London, p. 453. 

Tin-bearing country extends along eastern border of Bolivian table-land from 
lake Titicaca to near the Argentine boundary. At Potosi and Oruro tin is ‘asso- 
ciated with ores of silver, in other places, found alone or mixed with iron oxide 
and earthy matter. Country rock is shale, inclined and contorted from eruptions 
of trachytic porphyry; the tin veins occur in the latter rock. Mode of occurrence 
varies even in one group of mines. Country lacks adequate mining machinery. © 


165. ————. Tin in Bolivia. 
Mo. Bull. Int. Bur. Amer. Repub., No. 55, 1892. Revised to July 1, 1893, 
Washington, D. C., pp. 74-78. 


Short, general, descriptive article, probably taken from his ‘‘ Tin mines in 
Bolivia,*? Eng. Mg. Journ., Vol. 51, 1891, New York, pp. 586-587. 


166. ———. Notes on tin mining in Bolivia. 


Eng. Mg. Journ., Vol. 75, 1908, New York, p. 31. 

Reprint with additions: Mo. Bull. Int. Bur. Amer, Repub., 1904, Washington, 
D. C., pp. 107-116. 

Mines are briefly described. Tin ore occurs chiefly at La Paz on the north, 
Oruro in the middle, Chorolque on the south and Potosi on the east. Huanuni 
is richest tin district. Transportation by pack mules, llamas and wagons. The 
best tin is said to come from Berenguela, 45 miles east of Oruro. Mines were 
formerly worked for silver. Some of the tin ore is very hard to handle on account 
of the large amount of antimony and other sulphides. Tin mining develops as 
transportation becomes easier. 350 tons barilla (concentrates) estimated to give 
210 tons of bar tin. 


Output of barilia for 1902: 1901: 
a Paraiso OQPESG ue EME Cn mee ter cra ae cis syatele erersiaisia cielo mieten ONTO 
Orono Wercoctceetase cies 96,981 <* Eons Waycychtta oT pYollcia/aleyabeXevarelateneie craleioscicrarerate 100,206 
Chorolque ......... 13,865) “S SEO) vcketetes afepeepts 0-0 sterolayae ds aeeiers ster sfs 89,175) 
PUstosi . "iecterereypietace BO 20Le Se Dies Mipidlere elon c cleaieke oeisireteceteisac es 68,998 
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167. . Tin in Bolivia. 
Min. Ind. for 1902, Vol. 11, 1903, New York and London, pp. 588-590. 
General description of tin deposits of Bolivia, methods of working, grade of ore, 
production, ete. 
168. ————. Tin production in Bolivia. 
Eng. Mg. Journ., Vol. 77, 1904, New York, p. 244. 
Production of tin from mines in the neighborhood of Oruro. Description of the 
individual mines. 
169. Bolivian tin mines. 


Mg. Journ. Railw. Comm. Gaz., Vol. 79, 1906, London, p. 861, 450 words. 

Reprint: Eng. Mg. Journ., Vol. 81, 1906, New York, p. 810. 

A letter dated Oruro, Bolivia, Jan. 26, 1906, giving a short general description 
of the Bolivian tin mining industry. : 


170. NewLanp, D. H. Production of Bolivian mines for 1908. 


Min. Ind., Vol. 12, 1904, New York and London, pp. 329-830. 
Mines in vicinity of Oruro briefly treated. 


171. OcusENtus, C. Die Silber-Zinnerz-Lagerstaétten Bolivias. 


Zeitschr. deutsch. geol. Ges., Vol. 49, 1897, Berlin, pp. 693-695. 


171la. OLAECHEA, T. El estafio en Bolivia. 


172 


Bol. Min. Indust. Constr., No. 7, ano, 18, 1902, Lima, pp. 51-53 and No. 8, pp. 59-62. 

‘““ From an interesting article by Frochot, printed in ‘* Annales des Mines,’’ we 
extract the points which may be the most directly useful to national [i. e. Peruvian] 
mining; although the metal referred to has only been known to exist in the 
department of Puno, it will not be strange if some day, owing to the mineral 
wealth of the Peruvian soil, tin may be found as a result of new explorations, in 
conditions where it can be conveniently worked.’’ Then follow extracts from 
Frochot’s article. 


. Pastry, Cuas. S. The tin mines of Bolivia. 


Trans. Inst. Mg. Met., Vol. 7, 1898-1899, London, pp. 77-90, 95. 

Digest: Min. Ind. for 1898, Vol. 7, 1899, New York and London, pp. 707-718. 

Abstract: Coll. Guard., Vol. 77, 1899, London, p. 18. 

Fawns, Sydney.—Tin deposits of the world, pp. 112 et al. 

Tin mines in East Cordilleras. Rocks Silurian graywacke, slate, shales, and 
sandstone, cut by granite and later ‘‘ porphyritiec rocks.’? Trachyte in south. 
Formerly worked at Huanuni by Spaniards down to 1000 feet carrying ore out on 
their backs, two trips a day, 75 pounds per trip. Many rich veins from 1 foot 
to 30 feet wide and carrying up to 50 per cent tin. Mines located at from 18,000 
feet to 15,000 feet altitude. Freights high. Fuel scarce. Tourmaline found with 
ores. Much antimony, pyrite, bismuth, and arsenic, with some silver, copper, and 
gold. 


Pearce, R. See No. 1630. 


172a. PENA, ALFONSO DE LA. La explotacién de minerales de estanio en 


Bolivia. 


Geol. Minas, Vol. 2, 1907-1908, Buenos Aires, pp. 336-339. 


173. PENBERTHY, JoHN. Tin mining in Bolivia. 


Eng. Mg. Journ., Vol. 82, 1906, New York, p. 458. 
Deposits of Bolivia are both lode and alluvial. Principal centers of production 
are Chorolque, Potosi, Uncia and Huanuni. The transportation to shipping points 


— 
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depends upon rainfall, since absence of grass paralyzes transport which is carried 
on by mules and llamas. The labor problem is one of great difficulty. With 
present price of tin, all mines are worked to limit; but it is improbable that 
there will be an increase in production in the near future owing to the excessive 
difficulties here encountered. 


174. ———. Tin mining in Bolivia. 
Amer. Mg. Rey., November 7, 1908, Los Angeles, p. 1, pl. 1. Abstract of paper 
read beofre Roy. Cornwall Polyt. Soc. of England. 
Briefly describes the tin mines and mining conditions existing in Bolivia. 


See No. 467. 
PENFIELD, S. L. See No. 16381. 


PuHitties, J. A.. and Louis H. See No. 1350. 


175. Preumont, G. The Bolivian tin mining industries and railways. 

Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1908, London, pp. 5-6, 65-66. 

Bolivia presents after the Malayan States the most interesting field for tin mining. 
Since ore occurs mostly in lodes, it has, in many respects an advantage over those 
countries depending on alluvial grounds, which are rapidly becoming depleted. 
Most of the mines are comparatively yet in virgin ground. The possibility of the 
output increasing rapidly, is largely dependent on better and cheaper methods of 
transportation. Hence the outlook for railway development is treated at length. 


176. ———. Northern tin fields of Bolivia. 

Mg. Journ. Railw. Comm. Gaz., Vol. 83, 1908, London, pp. 160, 249, 314. 

Gives location, geographic and climatic description of country in which tin 
deposits occur. The tin-bearing lodes seem to bear no direct relation to the 
granite core of the mountains, but occur in quartzite on their western flanks. 
This quartzite is neither very continuous nor very wide, but all areas of it have 
been found to be stanniferous. The tin fields of Milluni, Quimsa Cruz, Araca and 
Ichoca occur in such areas. Describes in detail the Huaina-Potosi, Milluni, Araca, 
Quimsa Cruz, and Santa Vela Cruz fields, 


Prior, G. T. See No. 1636. 


Describes teallite. 


177. Punnett, H. MAcauLry. The tin deposits of Bolivia. 
Mg. Journ. Railw. Comm. Gaz., Vol. 338, 1863, London, pp. 408, 443, 479, 498, 554. 
Enumeration and description of principal tin districts of Bolivia and mddes of 
working mines, crushing and washing of ores. 


Routker, CHAs. M. See No. 13857. 


178. Roserrs, MALtcotm. Chorolque tin mines and alluvial deposits, Bolivia. 
Trans. Inst. Mg. Met., Vol. 9, 1900-1901, London, pp. 372-376. 
Geography, geology, mineralogy; description of the mines and their working, also 
a description of the alluvial deposits. 


179. ———. Notes on Chorolque tin mines and alluvial deposits, Bolivia. 
Trans. Inst. Mg. Met., Vol. 12, 1902-1908, London, pp. 404-405, 
Additions to paper in Trans. Inst. Mg. Met., Vol. 9, 1900-1901, London, pp. 
372-376, giving further details of the geology. 


180. RomaNA, Epuarpo A. L. pe. Una inspecién de los yacimientos de estano 
de Bolivia y una exploraci6n por el mismo metal en el Pert. 
Boletin Cuerpo de Ingenieros de Minas del Peri No. 57, 1908, Lima, pp. 99, figs. 26, 


maps 2.. 
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Abstract: Mg. Journ. Railw. Comm. Gaz., Vol. 84, 1908, London, pp. 37-88, 91-92. 

Reviews the uses and production of tin to p. 81; describes Bolivian deposits and 
their production to p. 68. The remainder of the bulletin describes investigations 
in the provinces of Huancane and Chucuito, department of Prenc. Tin was found 
at but one place in Peru, on the mountain Calvario in Vilque Chico, where it 
occurs with lead. 


180a. RumMBoLD, WILLIAM R. Origin of the Bolivian tin deposits. 

Econ. Geol., Vol. 4, 1909, Lancaster, pp. 821-864, map, figs. 31. 

Abstract: Mg. World, Vol. 31, 1909, Chicago, pp. 1063-1066. Map. 

The tin ore occurs in Devonian quartzite and quartzite-schist and in quurtz 
porphyry cutting these, 

The Concordia lode is in a breccia in a fissure, part of which is occupied by 
quartz porphyry. Besides cassiterite, the lode carries siderite, tourmaline, sphalerite, 
and_ pyrite. ‘ 

The Elisa and Coya lodes as exposed where worked, are similar to the Concordia. 

The Monte Blanco mine, besides having lodes, has schistose quartzite, carrying 
cassiterite and tourmaline between the lamine. 

The Barrosa Cota Mine works white quartz veins, carrying pyrite, magnetite, and 
tourmaline, with .cassiterite which in some places takes the form of wood tin. 

The San Roque and La Boliviania mines work the ‘‘ Gallofa ’’ lode, which carries 
iron oxide and pyrite, arsenical pyrite, chlorite, and tourmaline. There is no 
igneous rock exposed in the mine. 

At La Unificada Mine, Negro Pabellon, the lode carries cassiterite with iron 
oxide, quartz and barite. 

Wolframite occurs in veins and pockets of the quartz porphyry. 

In the Cataracagua lode at Huanuni, the writer thinks the cassiterite may have 
been deposited later than iron oxides, Little sulphide has been encountered along 
the lode. ; 

The Morococala mines are in an inlier of quartzite schist in andesite. A great 
flow of andesite covers much of the tin-bearing rocks and many of the tin mines 
are located around the edge of the andesite which, however, has no relation to 
the origin of the tin ores. 

The Antequera, Totoral, and Avicaya mines at Chualla Grande are on impregnation 
lodes in quartzite and carry cassiterite, quartz, tourmaline, iron pyrite, and less 
chalcopyrite. 

In most of the Llallagua and Uncia veins, there is little impregnation but the 
walls are slickensided. ‘The average width of the veins is about 2 feet. They carry 
much iron oxide in the upper portions; below that, sulphides of iron, bismuth, 
arsenic, antimony, a little silver, and traces of gold. There is no stannite. The 
writer considers these to be the richest tin mines in Bolivia and probably in 
the world. 

The San José lode is 2 metres wide and carries 20 per cent tin. 

The San Salvadora lode is 2 feet wide and is said to carry 25 per cent tin in 
dense sulphides. Jt also ecntains values in bismuth and silver. He claims that 
with proper handling, the barilla could be made as clean as the tin concentrates 
from the Malay Peninsula and cleaner than those from Cornwall. 

Descriptions of numerous microscopic sections by Charles P. Berkey are quoted. 


Spencer, L. J. See No. 1641. 


181. SreInMAN, G. Ueber die Zinnerzlagerstatten Bolivias. 
Monatsber. deutsch. geol. Ges., No. 1, 1907, Berlin, pp. 7-9. 
Translation: Mg. Journ. Railw. Comm. Gaz., Vol. 81, 1907, London, pp. 453-454. 
Translation: Informaciones y Memorias, Boletin de la Sociedad de Ingenieros, Vol. 
9, 1907, Lima, pp. 183-186. 


Gives geological data on the tin deposits of Bolivia, additional to that. published 
by Stelzner. 


NO. 2 BIBLIOGRAPHY OF TIN—HESS 45 


BOLIVIA (Continued) 
182. STELZNER, ALFRED W. Zinnerzlagerstétten von Bolivia. 

Zeitschr. deutsch. geol. Ges., Vol. 44, 1892, Berlin, pp. 531-533. Also, Zeitschr. 
prakt. Geol., 1893, Berlin, pp. 81-82. 

Digest: Min. Mag. Journ. Min. Soe., Vol. 10, 1893, London, pp. 261-262. 

Digest: Neues Jahrb. Min., 1898, II (Ref.), Stuttgart, p. 81. 

““Tin ores in South American Cordilleras are restricted to a zone extending from 
the 15th to the 2Ist degree of latitude. In paragenesis and mode of oceurrence 
they offer a remarkable contrast to the tin ores of other countries. The ore is 
seldom in crystals but usually crypto-crystalline, kidney-shaped, or compact. The 
usual tourmaline, topaz, fluorite, apatite, ete., are almost entirely absent. Instead 
of these the tin ore is accompanied by stannite and other sulphides. Frequently 
the tin is restricted to the upper portion of a vein, its place being taken lower 
down by argentiferous fahlerz, pyrite, and (locally) galena and zine blende. In 
its geological occurrence, the tin ore is remarkable, occurring in association, not 


with granite, but with trachytes and andesites referred to a late Cretaceous or early 
Tertiary age.’’ 


1838. ———. Die Silber-Zinnerzlagerstatten Bolivias. 
Zeitschr. deutsch. geol. Ges., Vol. 49, 1897, Berlin, pp. 51-142, map and 
bibliography. 


Kin Beitrag zur Naturgeschichte des Zinnerzes. 
Review: Neues Jahrb. Min., 1891, I (Ref.), Stuttgart, pp. 481-483. 


——. See No. 1642. 


184. Wenpt, A. F. The Potosi, Bolivia, silver-district. 


Trans. Amer. Inst. Mg. Eng., Vol. 19, 1891, New York, pp. 90-91. 

““An almost constant accompaniment of the silver ores of Potosf, and of a 
great many of the silver ores of the plateau of Bolivia, is binoxide of tin, in the 
shape of gray or yellow oxide. Some of the silver veins are very rich in the 


oxide of tin, notably so the Tajo-polo and the Veta Estaiio, which was named 
after its contents of tin.’’ 


The country rock is rhyolite. 


BURMAH 


185. ANonyMous. Maliwan tin mines [Mergui district]. 

Ind. Eng. July 20, 1889, Calcutta, pl. 1. 

Reprint: Eng. Mg. Journ., Vol. 48, 1889, New York, p. 182. 

Digest: Proc. Inst. Civ. Eng., Vol. 98, pt. 4, 1889, London, pp. 468-469. 

Description of the almost deserted tin mines of Mergui, near Renaung. Veins 
of tin-sand are found at the surface, mined in open workings by shallow pits from 
10 to 12 feet deep. Sand is raised by ladders from the mines and washed. Two 
smelting furnaces are situated at Maliwan. Output per day is 15 to 16 blocks 
of tin of 106 pounds each, bringing about Rs. 60 at Penang. 


186. ———. Tin in Burmah. 
Min. Ind. for 1900, Vol. 9, 1901, New York and London, p. 639. 


187. ———. Tin in Burma. 
Mg. World, Vol. 24, 1906, Chicago, p. 96. 
Tin occurs in alluvial deposits all along the water courses, covering an area 
nearly 200 miles in length, by an average breadth of 40 miles. At Maliwan both 
vein and alluvial tin mining is carried on. 
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Foss, K. MAckrenzir. The occurrence of tin and gold in Lower Burma. 

Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, pp. 505-506. 

Describes an alluvial tin deposit at Henzai. Assayed 73 per cent tin; one 
,particular assay went 48 ounces of gold to ton, and 50 per cent metallic tin. 
Deposit contains considerable copper and wolframite. Worked by natives in 
erude manner. Some 28 miles inland from Mergui tin, coal and gold found. Mr. 
T. W. H. Hughes reported favorably on these deposits. 


FryAR, MARK. Burma. 


Indian Economist, 1872, Calcutta, pp. 445-459. 
Not available to the authors, 


Grunpby, JAMES. Mineral production of India. 
Trans. Manchester Geol. Soc., Vol. 28, 1902-1904 (1905), Manchester, p. 14. 
Tin is mentioned as occurring in Lower Burma. Relatively of small economic 
importance. ‘Trade is trifling. Practically all the tin mined is used in India. 


HeEtrer, J. W. Letter on tin, iron, etc., from Tenasserim. 
Journ. Asiat. Soc. Bengal, Vol. 7, 1888, Caleutta, p. 171. 
Expresses himself as ‘‘ greatly satisfied ’’ with tin mines of Tenasserim district. 
“‘They are very rich and very extensive.’’ 


. HoLuanp, T. H. Tin ore in Burma. 


Ree. Geol. Surv. India, Vol. 31, 1904, Calcutta, p. 43. 
Note on discovery of a tin-bearing greisen in Tenasserim. 


Hucues, T. W. H. Tin-mining in Mergui District. 
Rec. Geol. Surv. India, Vol. 22, pt. 8, 1889, Calcutta, pp. 188-208. Sketch map 1. 
Partly reprinted in Sydney Fawns’, ‘‘ lin deposits of the world,’’? pp. 39-41. 
Has but little hope for lode mining. Stream tin is generally distributed through 
the gravels. Jungle thick so that exploration is difficult. Mines worked by 
Chinese, and ore is smelted at the mines. List of mines given. 


———. Report on the prospecting operations, Mergui district. 

Ree. Geol. Surv. India, Vol. 26, 1891-1892 (18938), Calcutta, pp. 40-53. 

Confirms previous reports that tin deposits are large and accessible enough to 
be worked profitably under economical management. Geology of country gives 
reason to hope that both north and east of country prospected, other paying tin 
deposits may be found. 


« 


5. Kine, Witt. Tin in Tenasserim. 


Ree. Geol. Surv. India, Annual Report for 1888, Vol. 22, pt. 1, 1889, Calcutta, p. 
11; for 1889, Vol. 238, pt. 1, 1890, Calcutta, p. 8; for 1890, Vol. 24, pt. 1, 1891, Cal- 
cutta, pp. 9-10; for 1891, Vol. 25, pt. 1, 1892, Calcutta, p. 8; for 1892, Vol. 26, pt. 
1, 1893, Calcutta, p. 4. 

Outlines progress in opening up this new district. 


Lemon, CHAS. and TREMENHEERE, G. B. Reports on the tin of Province 
of Mergui, in Tenasserim, in the northern part of the Malayan Penin- 
sula. \ 


Trans. Roy. Geol. Soe. Cornwall, Vol. 6, 1846, Penzance, pp. 68-75. 

Description of the occurrences of stream tin in Mergui. States that cassiterite is 
also found in granite dikes which cut sandstone. Both forms of deposits said to be 
large, especially these of stream tin. 
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BURMAH (Continued) 


197. Lock, C. G. WArRNForp. Tin in Burmah. 

Economic Mining, 1895, New York, p. 623. 

‘**Burmah is the great source of Indian tin supplies. In the Tenasserim division, 
tinstone is very plentiful, every stream bed near Maliwun in Mergui yielding the 
metal when washed. Dr. Oldham states main source of all the Tenasserim tin 
is the granite range separating province from Siam, where it exists as an 
essential ingredient of the mass of rock.*’ f 


198. OtpHAM, T. Remarks on papers and reports relative to the discovery 
of tin and other ores in the Tenasserim provinces. 
Sel. Ree. Bengal Gov., Vol. 6, 1852, Caleutta, pp. 33-44. 
Also: Papers on the geology and minerals of British Burmah, 1882, Calcutta, pp. 
366-375. 
Not available to the authors. 


199. ————. Notes on the coal-fields and tinstone deposits of the Tenasserim 
provinces. 
Sel. Ree. Gov. India, Vol. 10, 1856, Calcutta, pp. 31-67. 
Also: Papers on the geology and minerals of British Burmah, 1882, Calcutta, pp. 
375-406. 
Not available to the authors. 


Reyer, Epuarp. See No. 1354. 


200. Roytr, —. On the tin mines of Tenasserim province. 

London, Edinburgh, Dublin Philos. Mag. Journ. Sci., ser. 8, Vol. 24, 1844, London, 
pp. 63-65, 

In 1887 tin was discovered near Lake Loadut, about 110 miles north-northeast 
of Maulmain, and in 1840 the country north of the Pakchan River was. reported 
to be the richest stanniferous district within the Tenasserim provinces. Ore is 
found in the debris of primitive rocks, and the range is said to be a continuation 
of the Siamese tin district of Rinowng. In an hour and a half 11,889 grains of tin 
were collected in the vicinity of the coal mines on Great Tenasserim River. 


201. Snow, A. B. Tin mining in Lower Burma. 

Mg. Journ. Railw. Comm. Gaz., Vol. 78, 1905, London, p. 247. 

Describes alluvial tin-bearing ground as covering an area nearly 200 miles long 
with an average breadth of about 40 miles along the water courses. At Maliwfin 
both lode and alluvial mining is carried on. Veins are from 1 inch to 6 feet wide. 
Mining is done in most primitive manner by natives. Climatic conditions are 
favorable. 


202. THEOBALD, W. Metalliferous resources of British Burmah. 
Rec. Geol. Surv. India, Vol. 6, pt. 4, 1878, Calcutta, pp. 91-93. 
‘“* Beyond some workings near Malee-wan on the Pakchan River, the ore is nowhere 
systematically worked on a large scale within British territory. South of the 
Pakchan stream the richness of the tin washings is derived from the degradation 
of a stanniferous granite, in which the tinstone occurs as one of the integral 
constituents of the rock.’’ 


203. TREMENHEERE, G. B. Report on the tin of the Province of Mergui. 
Journ, Asiat. Soc. Bengal, Vol. 10, 1841, Calcutta, pp. 845-851. Additions to report, 
Vol. 11, 1842, Calcutta, pp. 24, 289. 
Also, Caleutta Journ. Nat. Hist., Vol. 3, 1848, Calcutta, pp. 47-54. + 
Sei. Ree. Bengal Goy., Vol. 6, 1852, Calcutta, pp. 5-11; papers on the geology and 
minerals of British Burmah, 1882, pp. 350-356. 
Not available to the authors. 
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BURMAH (Continued) 


204. ————. Second report on the tin of Mergui. 
Journ. Asiat. Soc. Bengal, Vol. 11, 1842, Calcutta, pp. 839-851. 
Gives more complete description of the tin-bearing ground and of the methods 
of working, than in earlier report. 


205. ————. Report of a visit to the Pakchan River, and some tin localities 
in the southern portion of the Tenasserim provinces. 

Journ, Asiat. Soc. Bengal, Vol. 12, 1848, Calcutta, pp. 528-534, map. 

Malewan is only spot in Province where people have located for the purpose 
of collecting tin. Do not work veins, stream tin alone is collected. Not possible 
to work except in rainy season, at which time one man can extract four rupees 
worth of tin per day. Mining done by Chinese. Country rock is granite. 


206. ———. Report, etc., with information concerning the price of tin 
ore of Mergui. ; 
Journ. Asiat. Soc. Bengal, Vol. 14, 1845, Calcutta, pp. 329-8382. 


207. WartH, H. Burmah tin deposits. 

Eng. Mg. Journ., Vol. 54, 1892, New York, p. 449. 

Reprint: Min. Ind. for 1892, Vol. 1, 1898, New York and London, p. 450. 

The tin deposits are of two kinds: 

Ist. Tin gravels found in all or most of the valleys. Gravels are a mixture of 
quartz, garnet, black tourmaline and gray cassiterite. 

2d. Tin-bearing deposits in original eruptive rock, which is weathered so that it 
is possible to wash out grains of whitish cassiterite which it contains. 

The yield from deposits of second class near Malewan was only 0.04 per cent 
of impure wash tin. 


CALIFORNIA 


208. ANONymMous. Sur les mines d’or, d’argent et d’étain récemment décou- 
vertes dan les environs de Los Angeles [Cal.]. 
Ann. Mines, ser. 6, Vol. 16, 1869, Paris, pp. 599-600. 


209. ———-. California tin. 
Mg. Sci. Press, Vol. 64, 1892, San Francisco, p. 261. 
Announcement of the first shipment of pig tin from Temescal, Cal., to New 
York, which consisted of 22,000 pounds, the output of two weeks. Said to be equal 
to Straits Settlement tin. 


210. ————. The California tin mines. 
Eng. Mg. Journ., Vol. 58, 1892, New York, p. .49. 
Short account of progress of San Jacinto tin mine during 1891. Outlook bright. 
Tin raised for 1891 placed at 123,366 pounds having a gross value of $24,673.. 


211. ———. Tin in California. 
Mg. Sci. Press, Vol. 82, 1901, San Francisco, p. 209. 
“The metal from Bishop Creek, Inyo Co., Cal., is tin.’? (Given to show 
possible tin-bearing locality.) 


2. BENEDICT, WILLIAM, DE L. The San Jacinto (Cal.) tin mines. 
Eng. Mg. Journ., Vol. 50, 1890, New York, pp. 450-458. Editorial on same, p. 447. 
Briefly reviews the unsuccessful attempts made to exploit tin mines in the United 
ene States, and the history of the San Jacinto deposits, the metal in which was long 
i thought to be silver. Compares the deposits with those of Cornwall, and gives 
an epitome of the several reports upon the deposits from which he decides that the 
deposits should be developed before extensive works are erected. 
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CALIFORNIA (Continued) 


213. ———. Tin in California. 


Min. Ind. for 1892, Vol. 1, 1898, New York and London, pp. 452-453 
Descriptive, historical, statistical. 269,000 pounds pig tin produced to the time of 
closing down in September, 1892. 


214. Buaxr, WiLLIAM P. Occurrence of tin [wood tin] in California, Idaho 
and Montana. 

2d Rep. State Mineralogist, California, 1880-1882 (1882), Sacramento, appendix, pp. 
216-218. 

California: Tin specimens found in Feather River, Plumas Co. 

Montana: Stream tin occurs in many streams of the granitic region of the Bitter 
Root Mts.; in some localities in sufficient quantities to justify the hope that wash- 
ing for this ore may be profitable. The many points at which this ore is found in 
Montana and Idaho indicate that it has a wide and general distribution in the 
granite region of the Northwest. 


215. FAIRBANKS, HAarotp W. Geology of the Temescal tin district. 


11th Rep. Cal. State Mg. Bureau, 1898, Sacramento, pp. 111-118. 
Describes the geologic features of the region and the system of tin veins. 


216. ————. The tin deposits at Temescal, Southern California. 


Amer. Journ. Sci., ser. 4, Vol. 4, 1897, New Haven, pp. 39-42. 

Also, Mg. Sci. Press, Vol. 75, 1897, San Francisco, p. 362. 

Digests: Neues Jahrb. Min., 1899, I (Ref.), Stuttgart, pp. 23-24, 86-87. 
Geological description of the district, and of the occurrence of tin. 


217. Garrison, F. Lynwoop. Tin in the United States. 


Eng. Mg. Journ., Vol. 78, 1904, New York, p. 830. 
The Temescal tin mine is described. 


218. Hanks, H. G. Cassiterite. 
4th Rep. California State Mg. Bureau, 1884, Sacramento, pp. 115-123. 
Gives a short general dissertation upon the occurrence of tin; describes its ores; 
gives a list of the alloys of tin and their uses; enumerates the principal localities 
where tin is found; and describes the Temescal mines, 


219. Jackson [J. R. (?)]. Sur la découverte de minerais d’étain en Cali- 


fornie. (Extraits d’une lettre.) 
C. R. Acad. Sci., Vol. 50, 1860, Paris, pp. 105-106. 


220. Knigut, EnocH. Temescal tin mines. 
Eng. Mg. Journ., Vol. 53, 1892, New York, p. 276, pl. 3. 
At writing (end of year 1891), Temescal tin mines (San Jacinto) have produced 
the first and only American tin ever sent to the market. 
Description and reports of mine given. 


Onty, J. See No. 1215. 


221. Rorsster, —. New California tin mine. 


Eng. Mg. Journ., Vol. 8, 1869, New York, p. 371. 

Editorial on same, p. 3877. 

Announces the discovery of tin near San Jacinto, California. Brief review of 
California tin mining. - 


222. West, H. E. Tin in California. 
Eng. Mg. Journ., Vol. 79, 1905, New York, pp. 852-853. 
History, occurrence, and milling and metallurgy of the Temescal mines, 
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CALIFORNIA (Continued) 


. WHITNEY, J. D. Tin in Temescal range. 
Geol. Surv. of California. (Geology), Vol. 1, 1865, Philadelphia, pp. 180-181. 
Synopsis of the field work from 1860-1864. 
During 1860-1861 the Temescal range was a scene of great excitement on the 
subject of tin. Description of the ore and its occurrence given. 


CANADA 


. ANonyMous. Discovery of tin in Canada. 


Mg. Journ. Railw. Comm. Gaz., Vol. 81, 1907, London, p. 305. Also, Can. Mg. Rev., 
Vol. 28, 1907, Montreal, pp. 39-40. 

Reports discovery of tin near New Ross, Lunenburg County, Nova Scotia. Only 
slight development, and economie value is unknown. ‘Tin is found in small quantities 
in numerous other localities in Canada. States that tin has been discovered in 
Laurentian rocks in Greenland. 


225. Berts, A. G. Electrolytic lead-refining. 
Trans. Amer. Inst. Mg. Eng., Vol. 34, 1908, New York, pp. 180. 
Tin is found in electrolytically refined lead at Trail, B. C., to the extent of 0.02 
per cent. A number of analyses given show from 0.0012 to 0.0140 per cent of tin. 
Small amounts of Cu, Bi, As, Sb, Ag, Au, Fe and Zn are found in the bullion. 
226. Brock, R. W. Tin in British Columbia. 


227. 


228 


229 


Summ. Rep. Geol. Surv. Dep. Canada for 1902 (1903), Ottawa, p. 130. 

“Tin is reported to have been found near Long Lake, British Columbia, but no 
information could be obtained regarding the exact locality. It is quite possible 
that traces may occur in connection with the intrusions of granite rock in that 
part of the district. But no alterations of these rocks were observed, such as take 
place where tin occurs in commercial quantities.’’ (Whole ref.) 


FAIRIBAULT, E. RopoLpHe. Lunenberg County, Nova Scotia. 

Summ. Rep. Geol. Surv. Dep. Canada for 1907 (1908), Ottawa, pp. 80-82. 

Tin oxide was found in sand at Tangier in 1868, and later at Shelbourne, Raw- 
don and Country Harbour in drift. 

On the Reeves claim at New Ross, tin is found in a pegmatite dike containing 
large quartz crystals, and is accompanied by scheelite, wolframite, and amblygonite. 
In the granites near New Ross, besides the minerals named there have been found 
monazite, one of the columbite minerals, durangite, lepidolite, hiibnerite, molybdenite, 
zine blende, beryl, apatite, tourmaline, fluorite, pyrolusite, manganite, limonite, 
hematite, magnetite, siderite, bismuthinite, argentiferous galena, copper, iron 
pyrites, and arsenical pyrites. Quartz crystals reach 27 inches long and 10 inches 
thick. 

The ameunt of tin so far shown seems to be insignificant. Traces of tin were 
found in pegmatite 6 miles south of Reeves claim. Bismuthinite and molybdenite 
were found in a dike of quartz and aplite 1 mile south of New Ross corner. 

Tungsten and rare-earth ores were found 1 mile east of New Ross corner. (See 
Report for 1906, p. 91.) 


. HorrMan, G. C. Cassiterite, var. wood-tin. 


Ann. Rep. Geol. Surv. Canada, n. s., Vol. 12, 1899 [1902], Ottawa, pp. 16 R-17 R. 
Small pebbles of wood-tin found in all tributaries of the Klondike River, most 
frequently in Bonanza and Hunter creeks. 


. INGALLS, WALTER RENTON; ARGALL, PHILIP; and GARDE, A. C. Report of 
the commission appointed to investigate the zine resources of British 


Columbia and the conditions affecting their exploitation. 
Mines Branch, 1906, Ottawa, pp. 15-16. 
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CANADA (Continued) 


Tin has been shown to occur to the extent of 0.17 per cent in zine ore from the 
Payne mill, near Sandon, Slocan district, B. C., and traces of tin are reported in 
lead at the Trail smelter, the ore of which is supposed to have come from the 
Slocan district. 


230. OSANN, A. Oxide of tin. 
Ann. Rep. Geol. Sury. Canada, n. s., Vol. 12, 1899 (1902), Ottawa, pp. 720-730. 
A very small quantity of cassiterite was found in graphitic gneiss derived from 
limestone, at Graphite City in the Ottawa Valley, Canada. 
Proved by this test: ““Tt was dissolved in a borax bead colored slightly blue 
by copper monoxide; the bead assumed a ruby color or became opaque, resembling 
red sealing wax.’’ Occurs with rutile, augite, quartz, titanite, pyrite. 


231. Wotr, A. G. The Betts process at Trail, British Columbia. 
A thesis submitted to the Colorado State School of Mines for the degree of E. M. 
Read before West. Assn. Tech. Chem. and Met., April, 1907. 
Mines and Min., Aug., 1907, Scranton, pp. 11-15. 
Mg. World, August 31, 1907, Chicago, pp. 355-356; September 14, 1907, Chicago, pp. 
438-439, 
States that the refined lead made contains .301 per cent of tin, with small quantities 
of Ag, As, Sb and Fe. 


232. Younc, G. A. The tin-bearing locality at New Ross, N. S. 
Summ. Rep. Geol. Surv. Dept. of Canada for 1907 (1908), Ottawa, p. 77. 
Gives geologic description of the tin bearing area near New Ross, 


CAPE COLONY 


233. ANoNyMousS. The Kuils River tin field. 
Mg. World, Vol. 25, 1906, Chicago, p. 213. 
Large extent of alluvial ground; estimated that there is in sight ten million dol- 
lars worth of ore. Even the overburden is highly payable. Abundance of water. 
Country rock mainly granite mostly of fine structure, in places passing into 
syenite, belonging to the Cape system. Hills are traversed in a north and south 
direction by bands of greisen, with closely associated quartz lodes dipping to the 
east. 


233a. ———. Kuils River tin mines. 
Mg. Journ. Railw. Comm. Gaz., Vol. §2, 1907, London, p. 212. 
Taken from ‘‘ The Cupe Argus,’? July 22, 1907. A newspaper description of the 
tin placers on the Kuils River, 18 miles from Cape Town. 
States that much of the cassiterite is in very fine particles and that the tailings 
are being worked. 


233b. ————. The tin deposits of Cape Peninsula. 


South African Mg. Rev., December, 1908, Johannesburg, pp. 2. 
Not available to the authors. 


233e. ————. Tin mining in the Cape Peninsula. . 
South African Mg. Journ., Vol. 7, pt. 2, 1909, Johannesburg, p. 221. 
Treats of new developments and promising outlook, with comments on Kuils River 
deposits. 


——. See No. 1047. 


234. GrirrirHs, Harry D. Notes on tin mining in Cape Colony. 
Journ. Chem. Met. Min. Soc. South Africa, Vol. 8, 1907-1908, Johannesburg, pp. 167- 
181, figs. 6, illus. 2. 
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CAPE COLONY (Continued) 


Abstract: Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1908, London, pp. 119-120. 

Describes Kuils River tin deposits which are located some 1744 miles southeast of 
Capetown in hills composed of gray granite, coarsely porphyritic in structure with 
large quantity of biotite. Ore occurs both as lode and alluvial. Methods and cost 
of working given. 


234a,. ————. New methods of concentrating alluvial tin. 
Mg. Journ. Railw. Comm. Gaz., Vol. 84, 1908, London, p. 56. 
““ Deseribes the new methods introduced at the Kuils River tin mines, Cape Colony, 
which consist in effecting a coarse concentration by means of a rotary pan similar to 
that used in diamond washing, and then cleaning the rough concentrates in a 
hydraulic separator to the grade required.”’ 


235. Keyzer, S. S. Tin in Cape Colony. 
Mg. Journ. Railw. Comm. Gaz., Vol. 80, 1906, London, p. 8. 


Description of lode and alluvial deposits occurring in Cape Colony, between 
Kuils River and Stellenbosch. 


235a. Waaner, P. A. Notes on the tin deposits in the vicinity of Capetown. 

Trans, Geol. Soc. South Africa, Vol. 12, 1909, Johannesburg, pp. 102-111, pl. 1 and 
figs. 2. 

Describes the lode tin deposits at Langverwacht, Hazendal, Welbeloond, Papkuils- 
fontein, and Hoogekrall and detrital deposits at Langverwacht (Kuils River). 

The first two occur in quartz veins in white granite dikes cutting granite. The 
veins carry cassiterite, wolframite, molybdenite, arsenopyrite, pyrite and a little 
tourmaline. The other three are quartz veins cutting slates, and are accompanied 
by much more tourmaline, arsenopyrite and pyrite. 

At Papkuilsfontein an assay from one vein showed: 

Sn = 12.9 per cent. 

Bie 0:27 ee 

Cu = trace. 

As = 21.78 sé 

Au = 2 dwts. 3 gr. per ton. 

Ag =1 oz. 12 dwts. per ton. 
Cassiterite impregnates the country rock, more or less, at all the places. 
Fluorite and topaz are absent and no other fluorine-bearing minerals are noted. 


NORTH AND SOUTH CAROLINA 


236. ANoNyMous. Tin in North and South Carolina. 
Mg. Sci. Press, Vol. 86, 1908, San Francisco, p. 300. 
New tin veins have been discovered which give more promise than those formerly 
known. Manner of occurrence described. Ore strongly resembles the greisen of 
some of the Black Hills tin mines, although usually more decomposed. 


237. ————. Tin ore in North Carolina. 


Mg. World, Vol. 21, 1904, Chicago, pp. 174-175, photos 3, sketches 2. 

Treated under the heads: geology of the deposits; development work; description 
of veins; equipment; history of development. 

238. ————. Tin in South Carolina. 

Mg. Rep., Vol. 50, 1904, Denver, pp. 65-66. 

Notice of the discovery of tin in South Carolina on the Ross place. 
239. ———. Tin in the Carolinas. 

Eng. Mg. Journ., Vol. 82, 1906, New York, p. 823. 

“Tin is present in exceedingly irregular pegmatite dikes, as cassiterite, which 
occurs only as an original constituent of the pegmatite. This mineral is not evenly 
distributed through the dikes, but is generally segregated or concentrated along 
certain lines.’’ 

Unimportant. 
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NORTH AND SOUTH CAROLINA (Continued) 


239a. Batt, S. Mays. Tin deposits of the Carolinas. 
Eng. Mg. Journ., Vol. 87, 1909, New York, pp. 1139-1140. 
Gives brief history of the tin discovery, descriptions of the Ross Mine and other 
deposits and account of the tin produced in the Carolinas, 


240. BenepicTt, WM. pe L. Tin in North Carolina. 
Min. Ind. for 1892, Vol. 1, 1893, New York and London, p. 455, 
King’s Mountain tin deposit treated. The climate of district is very favorable to 
the disintegration of the rocks, as a result the small gullies running down sides of 
ledge contain much stream tin in places. Doubtful if ore can be mined at a profit. 


241. DaBNry, CHAS. W. Note on cassiterite from King’s Mountain, North 
Carolina. 

February, 1884, Raleigl, N. C., 2 page pamphlet. 

Also, Journ. Elisha Mitchell Sci. Soc., 1884, Raleigh, pp. 79-81; Geol. North Caro- 
lina, Vol. 2, 1888, Raleigh, pp. 347-349. 

Brief outline of the discovery and author’s examination of the tin deposits at King’s 
Mountain. Two assays are given, one showing 74.41 per cent, the other 65.21 per 
cent tin. 


242. FurMAN, JoHN H. The tin deposits of North Carolina. 
Trans. New York Acad. Sci., Vol. 8, 1889, New York, pp. 186-145, pls. 2, figs. 
Discussion, pp. 145-191. 
Location and history of the discovery of the deposits are given with a description 
of the geology of the occurrences. 


oO 


242a, ————. The King’s Mountain tin region. 
The King’s Mountain Herald. Vol. 8, Aug. 8, 1905. States that cassiterite was 
discovered at King’s Mountain by Robert Claywell in 1888. Describes the geology of 
the region, the efforts to mine tin, and the reasons for failure. 


243. Garrison, F. Lynwoop. Tin in the United States. 
Eng. Mg. Journ., Vol. 78, 1904, New York, p. 831. 
The tin deposits of the Carolinas are treated among other deposits of the United 
States. 


244, GentH, FreperiIcK A. The minerals of North Carolina. 
U. S. Geol. Surv. Bull. 74, Washington, D. C., 1891, p. 35. 
Cassiterite found in 1882 near King’s Mountain. Short description and_ partial 
analysis given. 


245. Graton, L. C. The Carolina tin belt. 

U. S. Geol. Surv. Bull. 260, 1904, Washington, D. C., 1905, pp. 188-196. 

Digest: Mg. Mag., Vol. 11, 1905, New York, p. 477. 

Abstract: Iron Age, Vol. 75, II, 1905, New York, p. 1519. 

Development has not yet been sufficient to allow much valuable generalization or 
prediction regarding these deposits. The Carolina tin belt however, appears to offer 
a promising field for exploration. 

‘The tin ore occurs in pegmatite dikes which cut across amphibolites and meta- 
morphosed sediments. There are two varieties of pegmatite. One composed almost 
exclusively of quartz and microcline, appears to carry no tin. The other, which is 
tin bearing, is characterized by muscovite in various forms, and plagioclase feld- 
spar, when any feldspar is present. Author believes the pegmatites are of igneous 
origin, and that the cassiterite is a primary constituent. What caused the segrega- 
tion of tin ore in certain parts of the dike is not known.’’—H. Ries. 


2946. ————. Reconnaissance of some gold and tin deposits of the southern 


Appalachians. 
U. S. Geol. Surv. Bull, 298, 1906, Washington, D. C., pp. 31-57. 
Extract: Mg. World, Vol. 25, 1906, Chicago, p. 634. 
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NORTH AND SOUTH CAROLINA (Continued) 


History of tin mining in the Carolinas; geology of tin belt; mining developments; 
economic importance of tin deposits. 
Practically the same article as that in Bull, 260. 


247. Hess, Frank L. The Carolina tin deposits. 
Eng. Mag., Vol. 82, 1906, New York and London, pp. 10-20, plates 4, map 1. 
General geology of the region, with detailed description of the mines and a short 
discussion of their probable future, which he considers an unsolved question. Be- 
lieves cassiterite to be an original constituent of the pegmatite dikes in which it 
occurs. 


248. Lepoux, ALBERT R. Tin in North Carolina. 
Eng. Mg. Journ., Vol. 48, 1889, New York, pp. 521-522. About 2100 words. 
Describes King’s Mountain tin deposits, method of working and probable future. 


249. See No. 254a. 


250. PHiIttieps, W. B. Tin in North Carolina. 
Eng. Mg. Journ., Vol. 43, 1887, New York, p. 111. 
Short discussion on the probability of finding tin in paying quantities in North 
Carolina. 
251. Pratt, JOSEPH Hypr. Carolina tin belt. 
Min. Res. U. S., 1908, U. S. Geol. Surv., 1904, Washington, D. C., pp. 337-344. 
Geographic location; geology; mineralogical and chemical character of ore; pro- 
duction of tin from Carolina belt. 
An epitome of Pratt and Sterrett’s ‘‘ The tin deposits of the Carolinas.’’ See 
No. 252. 
252. Pratt, JosepH Hyper, and Srerrerr, DouciAss B. The tin deposits of 
the Carolinas. 
North Carolina Geol. Surv. Bull. No. 19, 1904, Raleigh, pp. 64, figs. 8. 
Short abstract: Amer. Journ. Sci., ser. 4, Vol. 20, 1905, New Haven, p. 75. 
Introduction ; geographical location; geology; mineralogical and chemical char- 
acter of the ore; associated minerals of the cassiterite; percentage of cassiterite in 
the veins; development work. 
Besides a description of the Carolina ores, a brief resume is given of the other 
deposits of the world. 


253. SLtoAn, EARL. Mineral Resources of South Carolina. 
Rep. Proc. 7th Ann. Session, Amer. Min. Cong., Portland, Oregon, 1904, pp. 134-187. 
Brief account of the discovery of the Ross tin mine, near Gaffney, with descrip- 
tion of the vein as shown by work to date. 


STERRETT, DouGcLAss B. See No. 252. 


254. ULxr, Tirus. The occurrence of tin ore at King’s Mountain, North 
Carolina, and near Vesuvius, Virginia. 
Min. Res. U. S. for 1893, U. S. Geol. Sury., 1894, Washington, D. C., pp. 178-182. 
Describes the character of the country rock of the two localities and the manner 
of oceurrence of the tin ore. 
254a. VAN NESS, W. W., Jr. Tin in North Carolina. 


Eng. Mg. Journ., Vol. 44, 1887, New York, p. 344. 
Short description of discovery and workings at King’s Mountain. 


CEYLON 
255. CooMARASWAMyY, ANANDA K. Minerals containing rare elements, and 
associated minerals. 
Min. Surv., Ceylon Adm. Rep., 1904 (1905), Colombo, p. E. 10. 
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CEYLON (Continued) 


° Note stating that cassiterite had been identified in a specimen of ‘‘ nambu ”’ from 
Niriella, near Ratnapura. 


256. ————. Report on the occurrence of cassiterite (oxide of tin) in Ceylon. 
May, 1905, Colombo. 2 page pamphlet. About 450 words. 
Digest: Neues Jahrb. Min., 1906, Stuttgart, I (Ref.), p. 166. 
Small amount of stream tin found in gem washing at Niriella (Palle Pattuwa, 
Nawadun Korale, Sabaragamuwa). Of no commercial importance. Ilmenite occurs 
with it. Gives analysis. 
257. COOMARASWAMY, A. K., and PARSONS, JAMES. Cassiterite. 
Min. Sury., Ceylon Adm. Rep., 19)5 (1906), Colombo, pp. E. 9-10. 
Report of investigation of stream tin at Niriella, Induwehena, near Dela, and in 
Kuruwita. None of the deposits are of economic importance. The cassiterite is 


supposed to come from the surrounding granite. Zircon, rutile, ilmenite, etc., are 
found with the cassiterite. 


258. DUNSTAN, WynpHAM R. Report on cassiterite from Ceylon. 


1905, Colombo. About 150 words. Published with article on cassiterite by Coom- 
araswamy, Mineralogical Survey of Ceylon. Pamphlet of 2 pages. 


ANALYSIS OF STREAM TIN FROM NIRIELLA. 





Stannic oxide ...... Bieta ehera nies she eroKelsieieisistrete levonerotsIsiecaiete eelciniereisistete 94.00 
Ferric oxide 225". mifolaloieie aretelcietaterelsiefect lot cietsietsislersiels eisiets eVeistere! eve 0.86 
Maneanous oxi dey. i</sticicisloiarieettc b eeltaletelage n/a saseeicldackes.s 0.03 
Daina OS ee reparecatentebedehet ay slo.siexetesafes cloye' siVeiayeqeici sucks, =. otaistalai« sysiaysyarts\s (oialeys « epaia% 0.50 
Insoluble residue, chiefly niobie and tantalic oxides......... 4.64 

99,83 


Equivalent to metallic tin 74.09 per cent. 


259. Parsons, JAMes. Additional report on an occurrence of cassiterite in 
Ceylon. 
1905, Colombo, About 375 words published in pamphlet with article by Coomaras- 
wamy. 
Small occurrence of cassiterite (stream tin) in gravels at Noragala. Occurs with 
sapphire, topaz, and large quantities of zircon. 


CHILI 


FouLton, H. See No. 1322. 


259a. GOrTInG, A. Die Erzgange zu Punitaqui in Chile, mit besonderer 
Berticksichtigung der Zinnober ftihrenden Lagerstatten. 
Zeit. prakt. Geol., 1894, Berlin, pp. 224-230. 
Cassiterite occurs in a diabase in which are also deposits of cinnabar, siderite, 
copper minerals and gold. The tin is apparently not in commercial quantity. 
Hornblende granite occurs not far away. 


260. MOrickr, W. Erzgange zu Punitaqui in Chile. 
Zeitschr. prakt. Geol., 1894, Berlin, pp. 282-283. 
Discusses the occurrence of tin mentioned by A. Gétting. See No. 259a. 


CHINA 


261. ANonymMous. Zinn-Gruben von Johor in China. 
Nouv. Ann. Voy. Sci. geogr., 1827, Paris, p. 418. 
Extract: Tasch. ges.-Min., 1828, Bd. 1, Frankfurt-am-Main, p. 47. 
Original article not available to the authors. 
Describes the alluvial deposit of tin near the town Gongong. 
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CHINA (Continued) 


262. ———. Tin mines in southwestern China. . 
Eng. Mg. Journ., Vol. 46, 1888, New York, p. 152. 
Notes on a trip by Mr. F. S. A. Bourne, British Consular Agent at Chung King, 


quoted as stating that more than 1000 men are said to be employed in Southern 
Yunnan, Kuochinchang, in the tin mines of the region. 


263. ————. The mineral resources of China. 


Mg. Journ. Railw. Comm. Gaz., Vol. 67, 1897, London, p. 915. : i 
Richest tin mines are located in department of Lingngau-fu, southeastern, portion 


of Yunnan, whence the metal comes in shape of small truncated pyramids weighing 
about 2 catties each. 


bo 
oa 
~ 


Tin in China. 
Min. Ind. for 1898, Vol. 7, 1899, New York and London, p. 711. 
According to a report of the French Commercial Mission, the province of Yun- 


nan now exports annually 2500 metric tons of tin. This is obtained from alluvial 
deposits at Kotchiou, 20 miles from Moung-tse. 


265. ———-. Tin mining in Indo-China. 
5 Eng. Mg. Journ., Vol. 80, 1905, New York, p. 829, 200 words. 
Tin has been obtained in the province of Yunnan for many years, most of it never 


reaching the outside world. More recently, alluvial deposits have been opened in 
the vicnity of Cao-Bang, in the north of Tonkin. 


266. ————. Tin production in China. 
Eng. Mg. Journ., Vol. 81, 1906, New York, p. 1288. 
Note stating that China has long been a producer of tin for domestic consumption, 


although there is little information on the subject. Amount exported in 1904 was 
50,043 piculs, valued at £478,082. 


Beck, RicuHarp. See No. 1299. 
BRowNE, FRANK. See No. 1458. 


266a. CoLttins, W. F. Tin production in Yunnan, China. 
Bull. Inst. Mg. Met., Dee. 5, 1909, London, 3500 words, illus. 5. 
Abstract: Mg. Journ. Railw. Comm, Gaz., Vol. 88, 1910, London, pp. 195-196, illus, 
Review: Eng. Mg. Journ., Vol. 89, 1910, New York, p. 781. 
Treats of the occurrence and nature of the mines and ore; mining and concentration; 
mining laws and customs; dressing and smelting. 


D’ACHIARDI, ANTONIO. See No. 1313. 


267. GrostrER, JEAN BAPTISTE GABRIEL ALEXANDER. A general description of 
China. 
1795, London, p. 400, English Edition. 


Mentions that ‘‘ iron, lead and tin mines must be very common, since these metals 
are sold at a low rate throughout the whole empire.”’ 


268. LECLERE, A. Etude géologique et miniére des provinces chinoises 
voisines du Tonkin. 


Ann. Mines, ser. 9, Vol. 20, 1901, Paris, pp. 345-348, 489-440, 474-476. 

Digest and translation: Trans. Inst. Mg. Eng., Vol. 25, 1902-1903, London and 
Newcastle-upon-Tyne (1904), p. 823. 

Tin occurs at Tomuko, Tsementong, Kotiou, and Malaken, in province of Yunnan. 
Some of the tinstone occurs in veins in Triassic limestones, but there are also 
secondary ore bodies, from the decomposition of the limestones and veins. Worked 
open-cast. ‘* At Malaken the red clay veins worked for tinstone are proving more 
and more barren of that ore, while the proportion of copper in the infilling increases.’’ 
The stuff thrown on the wasteheaps is really rich copper oxide. 
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CHINA (Continued) 


269. PANSNER, HorratH. Beitrége zu einem Handbuche der Mineralogie des 


chinesischen Reichs. 


Tasch. ges. Min., Vol. 12, IJ, 1818, Frankfurt-am-Main, pp. 415-416. 
Treats briefly of tin and its occurence in China, 


269a. Wituis, BattEy. Mineral resources of China. 


271 


272 


273 


Econ. Geol., Vol. 3, 1908, Lancaster, p. 129. 

At present mining and smelting of tin are the most important industrial devel- 
opments of Yunnan. Metal occurs in veins, no alluvial deposits. Occurs always in 
red clay, contained sometimes in fissures of limestone, sometimes in the neighbor- 
ing accumulations of soils. Resources of district in tin cannot easily be estimated. 
Deposits liable to run out suddenly. Difficult to define probable depth. Production 
limited by small amount of available water. 


COLORADO 


. Emmons, S. F. Geology and mining industry of Leadville, Colo. 


Monogr. U. S. Geol. Surv., Vol. 12, 1886, Washington, D. C., p. 377. 
“Tin, indium and cadmium have been detected in furnace products.’’ 


. Stevens, R. P. On the San Juan Mountains of Colorado. 


Trans. New York Acad. Sci., Vol. 5, 1886, New York, p. 128. 
States that tin has been found in Colorado. Gives no locality or authority. 


CONGO 


. BarraT, Maurice. Sur la géologie du Congo Francais. 


Ann. Mines, ser. 9, Vol. 7, 1895, Paris, p. 459. 

‘©On soupeonne depuis longtemps la presence de 1’étain dans le massif cristallin 
qui apparait sur la céte occidentale d’Afrique, et M. Mizon a récemment attiré l’atten- 
tion sur l’étain de la Bénoué, qui est l’objet d’un trafic considérable. Dans notre 
colonie, on n’a encore signalé que des traces de cassitérite dans les monts de Cris- 
tal.’’ Whole reference. 


. Burrcenspacu, H. L’avenir industriel de l’état indépendant du Congo. 


Rey. Univ. Mines, Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 4, Vol: 14, 1906, 
Liége and Paris, pp. 140-141, map and fig. 
Taken from No. 274. 


274. L’avenir industriel du Katanga. 
1906, Brussels, p. 21, 120 words. 
Twenty thousand tonnes of tin said to be in sight in alluvial deposits, a short 
distance from navigable waters of the Lualaba. 
275. ———. La cassitérite du Katanga. 


Ann. Soc. géol. Belg., Vol. 33, 1906, Liége, pp. M49-M52, figs. 2. 

Digest translation: Trans. Inst. Mg. Eng., Vol. 33, 1908, London and Newcastle- 
upon-Tyne, pp. 722-723. 

Cassiterite occurs in nearly vertical lodes at the junction of a massif of pegmatoid 
granite with tourmaline quartzites, mica schists, etc. Gold and copper deposits 
occur not far away. Stanniferous area is rugged and veins sometimes crop out in 
the ravines, but are usually hidden by debris containing cassiterite pebbles up to 
several pounds in weight, which are frequently well crystallized. 
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CONGO (Continued) 


276. FARRELL, Joun R. The copper and tin deposits of Katanga. 

Eng. Mg. Journ., Vol. 85, 1908, New York, pp. 747-753, maps 2, illus. 

Remarkable deposits in the Congo are being developed, and will be largely pro- 
ductive when railway communication is available. The tin belt extends for a hun- 
dred miles in a northeast and southwest direction from the Lualaba to the Lufira 
rivers just north of a range of granite hills. Cassiterite has been found as alluvial 
wash in a number of places. Wash consists of angular fragments of pinkish quartz 
mixed with tourmaline, tourmaline schists and schorl rock. Cassiterite contains 
from 63.5 to 65 per cent tin, unmixed with other metals. 


277. Fawns, SypNry. Tin deposits of the world. 

London, 1905. Deposits of the Congo Free State, pp. 144-146. 

Tin has been found both in alluvial drift and in ledges on the Tanganyika Con- 
cessions in the Congo Free State about lat. 10° 20’ S., long. 25° 13’ E., and at in- 
tervals for 60 miles northwest along the valley of the Lualaba River. Most important 
discovery at the Busanga Tin Mine, three-quarters of a mile from the junction of the 
Lufupa and Lualaba rivers. Cassiterite occurs in quartz veins too poor to work. 
It is also found scattered through the residual alluvium and in the stream gravels. 


278. Lacrorx, ALFRED. Minéralogie de la France et de ses colonies. 
Vol. 3,7 1901; Paris, pr 23: 
Briefly states that tin has been found in the Congo region. 


279. STANIER, X. The geology of the Congo. 

Guide de la Section de l’Etat Indépendant du Congo a l’Exposition Bruxelles- 
-‘Tervueren, 1897, p. 269. 

Trans. Fed. Inst. Mg. Eng., Vol. 15, 1898, Newcastle-upon-Tyne and London, p. 
496. 

*“Commanders Van Géle and Roget have noticed the existence of stanniferous 
rocks on the Ubangi and Uelle [Djabbir], and they have also mentioned the pres- 
ence of objects made from this metal in the hands of the natives. This fact would 
seem to indicate the presence of workable deposits, and deserves further study, for 
it is known that tin is a metal very easily extracted, and that its value is suffi- 
ciently high for it to support high rates of transport.’’ 


EAST INDIES 


280. ANonyMous. Tin in Singkep. 
Min. Ind. for 1897, Vol. 6, 1898, New York and London, p. 641. 
A paragraph stating that Singkep tin is to be smelted and sold as Straits tin. 


281. BENEDICT, WM. DE L. Tin in Sumatra. 
Min. Ind. for 1892, Vol. 1, 1893, New York and London, pp. 449-450. 
Tin district described. In comparing the richness of the alluvial deposits of 
Sumatra with those of Banea it is stated that former yields at the rate of 0.348 lbs. 
of tin per cubic meter excavated, as against a yield of from 3 to 4% lbs. in the 
latter. A number of assays given. 


282. Crawrurp, Joun. History of the Indian Archipelago, ete. 
1820, Edinburgh, Vols. 1 and 3. 
Tin: Indigenous to the Archipelago, Vol. 1, p. 182; seldom used by ‘natives in its 
pure state, Vol. 1, pp. 191-192; where found, Vol. 8, p. 450; history of mining, Vol. 
3, p. 452; parallel between the mines of Banca and Cornwall, Vol. 3, p. 464; price 
and quantity exported, Vol. 3, p. 466; general reflections on the tin trade, Vol. 3, 
p. 466. 
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EAST INDIES (Continued) 
283. Cretrer, H. Bijdragen uit het scheikundig laboratorium ven het hoofd- 


bureau van het Mijnwezen in Nederlandsch-Indié te Batavia. 
Jaarb. Mijnw. Ned. Oost-Indié, No. 15, 1881, II, Amsterdam, pp. 246-247. 
Tinhouded zand van Billiton. 


284. DAacu, Roperr. Ueber das Vorkommen und den Abbau von Zinnseifen 
auf der Insel Karimon. 


Berg. Hiitt. Zeit., Vol. 22, 1863, Leipzig, pp. 337-3388. 
Brief digest: Neues Jahrb. Min., 1864, Stuttgart, p. 365. 


285. Diest, P. H. van. Begrooting van het kapitaal benoodigd voor het in 
ontginning brengen van tinert bevattende terreinen op het eiland 
Sinkep, en der yoordeelen welke van Gie ontginning mogen worden 
verwacht. 

Jaarb. Mijnw. Ned. Oost-Indié, 1872, II, Amsterdam, pp. 127-152. 


286. ————. Verslag der onderzoekingen aan den heuvel Salinta. 
Jaarb. Mijnw. Ned. Oost-Indié, 1873, II, Amsterdam, pp. 145-149. Met eene kaart. 


286a. DoorMAN, W. H. C. Die Gewinnung des Zinns in den niederlandisch- 


Ostindischen Kolonien. 
Gliick. Berg. hiitt. Zeit. Nied. Wesph.; 45 Jahr., 1909, Essen, pp. S44-846. 


287. Everwyn, R. Forschung nach Zinnerzen in den Landschaften Sukan- 
dana, Simpang und Matam [westliche Abtheilung von Borneo] und 
nach Antimonerzen auf den Karimatainseln. 

Kon. Nat. Tijdschr. Ned.-Indié, n. s., Theil 6, 1855, Batavia, S. 58. 
Not available to the authors. 


288. ————. Forschung nach Zinnerzen in der Landschaft Kandawangan 


[Stidwestspitze von Borneo]. 
Kon. Nat. Tijdschr. Ned.-Indié, n. s., Theil 9, 1856, Batavia, S. 449. 
Not available to the authors. 


289. Everwisn, R. Verslag van een onderzoek naar tinerts, op eenige eilanden 
behoorende tot de residentie Riouw. 
Jaarb. Mijnw. Ned. Oost-Indié, 1872, I], Amsterdam, pp. 73-126. Met eene kaart 
en drie bijlagen. 
290. ————. Verslag van eene onderzoekingsreis in het rijk van Siak. 
Jaarb. Mijnw. Ned. Oost-Indié, 1874, I, Amsterdam, pp. 88-155, 
Chap 2, Geological sketch of country visited; Chap 3, Report on alluvial deposits 


of Kampar River district. An appendix is added which contains list of the mines 
worked in Siak. 


291. ———. Overzicht van de mijnbouwkundige onderzoekingen, welke tot 
nu toe door den dienst van het mijnwezen in de wester-afdeeling van 


Borneo werden verricht. 
Jaarb. Mijnw. Ned. Oost-Indié, 1879, I, Amsterdam, pp. 58-82. ) 
Investigation of the tin deposits of Soekadana, Simpang, Matan and Palo. 


D’AcutArDI, ANTONIO. See No. 1313. 


Fawns, Sypnry. See No. 1320. 
3 
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EAST INDIES (Continued) 


292. FenNEMA, R. Onderzoek naar tinerts in het gebied der Boven Banjoe- 
assin, residentie Palembang, naar aanleiding van een valsch bericht 
van een inlandsch hoofd, uitgevoerd door den opziener der 2° klasse 
Peo alan 

Jaarb. Mijnw. Ned. Oost-Indié, 1878, II, Amsterdam, pp. 233-2385. 


293. ————. Topographische en geologische beschrijving van het noordelijk 
gedeelte van het gouvernement Sumatra’s Westkust. 
Jaarb. Mijnw. Ned. Oost-Indié, 1887, II, Amsterdam, Weten., pp. 248-249. 


Fucus, E., and Launay, L. pr. See No. 1323. 


294. HAMILTON, ALEXANDER. A new account of the East Indies. 
1727, Edinburgh, Vol. 2, pp. 75, 121. ; 
States that Perak produces more tin than any other district of India. Selangor and 
Parcelore are also large producers of tin. Gives an account of the discovery of tin 
in Sumatra, 


295. HocusTeTTeR, Ferpinanp, Zinn in den _ niederlandisch-6stindischen 
Inseln. 


Jahrb. k. k. geol. Reichs., Vol. 9, 1858, Wien, pp. 284-286. 
Review: Zeitschr. Berg. Hiitt. Sal., preuss. Sta., Vol. 8, 1860, Berlin, pp. XXII- 
XXIII. 


296. Koprerserac, M. Geologische en mijnbouwkundige onderzoekingen in de 
residentie Menado gedurende het jaar 1901 (Celebes). 


Jaarb. Mijnw. Ned. Oost-Indié, Vol. 31, 1902, Amsterdam, pp. 147-165. Pl. 4 
(topogr. maps). 


Lock, C. G. WARNForD. See No. 1338. 


297. Menten, J. H. Verslag van een onderzoek naar tinerts op het eiland 


Singkep. 
Jaarb. Mijnw. Ned. Oost-Indié, 1876 (1877), II, Amsterdam, pp. 145-177. Met twee 
kaarten. 


298. Nees, E. A. Verslag omtrent het onderzoek naar tinert-safzettingen 
in een gedeelte van Midden-Sumatra. 


Jaarb. Mijnw. Ned. Oost-Indié, Vol. 31, 1902, Amsterdam, pp. 113-145, pls. 1-3, 
geol. map. 


299. Newsotp, T. J. Account of Sungie Ujong, one of the states of the 
interior of Malacca. 

Moor’s Indian Arehipelago, 1837, pp. 77(a}-S4(a). 

Brief outline of the tin mining conditions under Dutch occupation. Description 
of the miners, Malays and Chinese, their methods of mining, smelting, ete. Geo- 
logical description of tin-bearing country. Quantity produced in Malayan Peninsula 
and Banca. 


300. Posewitz, Tu. Das Zinnerzvorkommen auf den Inseln des Riouw- 
Lingga-Archipels. 
Petermann’s Mitth., Vol. 38, 1887, Gotha, pp. 366-368. 


301. ————._ Zinnerz auf den Inseln Sumatra, Flores and Borneo. 
Ausland, No. 84, 1888, Stuttgart und Mtinchen, pp. 672-674. 
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EAST INDIES (Continued) 


302. ————. Borneo. Entdeckungsreisen und Untersuchungen. Gegenwar- 
tiger Stand der geologischen Kenntnisse. Verbreitung der nutzbaren 
Mineralien. 


1889, Berlin, pp. 344-345. 
Describes the tin deposits of the island of Borneo. 


3038. Reyer, EpuArD. Zinn in Birma, Siam und Malakka. 
Oest. Zeitschr. Berg. Hiitt., Vol. 27, 1879, Wien, pp. 563-564, 575-576, sketch map 1. 


304. ————. Die Zinnerzlagerstatten von Perak, Malacca, und ihre Aus- 
beutung. 
Berg. Hiitt. Zeit., Vol. 47, 1888, Leipzig, pp. 181-183. 


See No. 1354. 


305. RoLKER, CHARLES M. The alluvial tin deposits of Siak, Sumatra. 

Trans. Amer. Inst. Mg. Eng., Vol. 20, 1891, New York, pp. 50-84. 

Digest: Report on Mineral Industries in the United States at the Eleventh Census, 
1890, Washington, D. C., 1892, pp. 257-264. 

Reviews briefly the history of tin mining in the East Indies, prefatory toa de- 
scription of the physical characteristics, rivers, climate, geology, distribution of 
tin, accompanying minerals, costs of mining, labor supply, tools and customs of 
the district of Siak, Sumatra. Gives present exports of tin from East Indies. 


306. SCHNEIDER, C. F. A. Geologische Uebersicht tiber den hollandisch- 
Ostindischen Archipel. 
Jahrb. k. k. geol. Reichs., Vol. 26, 1876, Wien, pp. 122, 134. 


307. TENISON-Woops, J. E. The geology of Malaysia, Southern China, ete. 
Nature, Vol. 38, 1886, London, p. 282. 
States that he saw tin ore brought from the Kinebetungen River, Borneo, by D. 
D. Daly, private secretary of the governor. 


308. WILDMAN, (Consul). Tin in Java. 
Eng. Mg. Journ., Vol. 55, 1898, New York, p. 231. 
States that a Dutch company has erected works and a smelter at Singkep to test 
the tin ores discovered at that place. Reports discovery of tin at Jahor. 
Original article not available to the authors. 


See under Banka, Billiton, New Guinea. 


ENGLAND 


309. Apport, GrorGE, Jr. An essay on the mines of England; their importance 
as a source of national wealth and as a channel for the advantageous 
employment of private capital. 

1833, London, pp. 227. 


310. ANonyMous. Tin mines. The whole history of the tin works in Corn- 
wall, beginning with their manner of working in the times of the 
Saxons. 


Harleian manuscript, No. 6380, Not available to the authors. Reference made from 
Boase, G. C., and Courtney, W. P., Bibliotheca Cornubiensis, Vol. 8, 1882, London, 
p. 1020, 
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ENGLAND (Continued) 


311. ———. Etwas tiber den Zinn- und Kupferbergbau in Kornwallis. Aus 
Briefen eines reisenden Deutschen vom October, 1788. Aus der hand- 
schrift. 


Johann Bernouilli’s Sammlung Kurzer Reisebeschreibungen, Jahrgang 1784, Vol. 13, 
Berlin, pp. 363-374. 
Not available to the authors. 


312. ————. Some observations on the mines of Cornwall and Devon, describ- 
ing the art of training a load, the art and manner of digging the ore 


and the way of dressing and of blowing tin. 
Philos. Trans. Roy. Soe. London, abridged, Vol. 1, 1809, London, pp. 565-574. 
First published in Vol. 6, 1671, pp. 2096-2118. 
The working of tin veins (‘‘ loads ’’), and the dressing and smelting of the ore. 


313. ———. On the mining district of Redruth. 
Quart. Mg. Rev., No. 6, 1832, London, pp. 201-225. 
History of the mining and a description of the geology of the district. 


314. ———.. Tincroft. 
Mg. Journ. Railw. Comm. Gaz., Vol. 1, 1835, London, pp. 87, 108. 
A history and description of the various lodes and working of the Tincroft mine. 


3l4a. ————-. Cornwall and mines. 
Dublin University Magazine, Vol. 58 (July), 1861, Dublin, pp. 32-45. 
A popular description of tin mining in Cornwall. 


315. ANONyMouS [SALMON, H. C. (?)]. The St. Ives and Levant tin-mining 


district, Cornwall. 
Mg. Smelt. Mag., Mo. Rev. Pract. Mg. Quarry. Met., Vol. 3, 1868, London, p. 188. 
Not available to the authors. 


316. ANoNyMous. The system of selling tin ore in Cornwall. 
Mg. Sinelt. Mag. Mo. Rev. Pract. Mg. Quarry. Met., Vol. 5, 1864, London, pp. 
6-11, 132-135. 


317. ————. Cornish tin-mining. Great Vor district. 
Mg. Journ. Railw. Comm. Gaz., Vol. 55, 1885, London, p. 987. 
Discusses present mining conditions with speeial reference to the future of the 
Great Vor district. 


318. ————-. Working low grade tin ores. 

Mg. Sci. Press, Vol. 65, 1892, San Francisco, p. 187. ; 

The tin at Wheal Prosper, Cornwall, is doubtless the lowest grade of any in the 
world, yet is being worked with profit. Ore runs 3 pounds black tin per ton of 
ore, or about 0.13 per cent. Prof. C. Le Neve Foster gives following reasons: 

1. Rock soft and friable, easily stamped. 

2. Tin in large grains, hence fine stamping is not necessary. 

8. The light specific gravity of substances mixed with tin, make separation by 
water easy. 

4. There is water power at command. 


319. ————._ Tin mining. 
Mg. Sci. Press, Vol. 67, 1893, San Francisco, p. 356. 
Some curious statements about tin mining in Cornwall, taken from ‘* Symon's 
Gazetteer ’? of Cornwall. 
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320. ———. Cornish tin mining in photograph. 
Eng. Mg. Journ., Vol. 58, 1894, New York, pp. 180, 154, 178, 202, 226, 298. 
Eighteen excellent photos showing mines, and methods of working, probably 
taken by J. C. Burrows. See 467. 


321. ———. Tin mining in Cornwall. 
Mg. Journ. Railw. Comm. Gaz., Vol. 64, 1894, London, p. 928. 
Discovery of important tin deposits at the Park of Mines, near St. Columb. 
Country rock is entirely clay slate. Granite occurs within three-quarters of a 
mile of mine. Ore occurs in massive and crystallized form, in many small lodes. 


322, ———_. Tin in England. 
Min. Ind. for 1897, Vol. 6, 1898, New York and London, pp. 640-641. 
Improvements and economies of Dolcoath mine. The mine shows increased quantity 
of ore as well as profits. 


323. ———. Tin in Great Britain. 
Min. Ind. for 1898, Vol. 7, 1899, New York and London, p. 711. 
Abstract of report of directors for Dolcoath mine for half year ending June 30, 1898. 


324. ————. Tin in Great Britain. 
Min. Ind. for 1899, Vol. 8, 1900, New York and London, p. 621. 
Treats briefly of Dolecoath mine. Statistics of production given. 


325. ————. Cornish tin mining. 
Engineer, Vol. 90, 1900, London, p. 172. 
Considers reasons why this industry has not revived with the rise in the price 
of tin, 


326. ———. Tin in United Kingdom. 
“Min. Ind. for 1900, Vol. 9, 1901, New York and London, p. 640. 
Report of Dolcoath mine during first half of 1900. 


327. ———. Report of Dolcoath mine. 


Min. Ind. for 1901, Vol. 10, 1902, New York and London, pp. 642-643. 
Statistics of output from 1897 to 1901 given. 


328. ———-. Tin mining in Cornwall. 
Eng. Mg. Journ., Vol. 74, 1902, New York, p. 335. 
Rather unpromising outlook. One company paid dividends in 1900 but 1901 used 
profits in bettering plant. Ore 43.5 pounds of black tin per long ton of ore. Another 
is losing money with 27 pound ore. 


329. ———_. The tin mining industry of Cornwall. 
Sci. Amer. Suppl., Vol. 63, 1907, New York, pp. 26189-26191, photos 8. 
Mining conditions in Cornwall, difficulties to be overcome, and the improvements 
being made. Writer claims there are yet several million tons of ore awaiting 
development. 


329a. ————. Cornish tin mining. 
Eng. Mg. Journ., Vol. 86, 1908, New York, p. 181. 
A discussion of the costs of tin mining in Cornwall and reasons for loss at some 
mines. 


329b. ————. Cornish mining in 1908. 
Mg. Journ. Railw, Comm. Gaz., Vol. 85, 1909, London, pp. 12-14. 
“4 brief account of the commercial conditions, together with tables of output 
and value of the ore mined in the different districts.’’ 
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329c. ———._ The tin alluvials of Restronguet. 


Mg. Journ. Railw. Comm. Gaz., Vol. 85, 1909, London, pp. 175-176. 
States, and gives reason for, the belief that tin alluvials of Cornwall are neither 
exhausted nor too poor to be profitably worked. 


329d. ————. British Empire’s tin output. 
Meg. Journ. Railw. Comm. Gaz., Vol. 85, 1909, London, p. 384. 
“ Statistics showing output of tin, from 1893-1907 in tonnage and value. These 
statistics cover the United Kingdom and all the English colonies.’’ 


329e. ————. Cornwall and Devon. 


Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1910, London, pp. 12-13. 
Gives mining conditions especially as to output in the various mines of Cornwall 
and Devon for year 1909. 


329f. ————. Cornish tin alluvials. 


Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1910, London, p. 583. 
Treats briefly of the possibility of alluvial tin mining in Cernwall. 


3292. ————. Camborne, Cornwall. 


Mg. Sci. Press, Vol. 100, 1910, San Francisco, pp. 433-434. 
Discusses the condition of South Crofty, Carn Brea, Tincroft, Dolcoath, and Wheal 
Vor mines. 


See No. 1278. 


330. ARGALL, WM. On the occurrence of wood-tin ore in the Wheal Metal 
lode at Wheal Vor in Breage. 


Journ, Roy. Inst. Cornwall, Vol, 4, No. 15, 1874, Truro, pp. 255-256. 
Description of the wood-tin found and condition under which it occurred. 


351. BALDAUF, MARTIN. Bergmannische Reisebriefe aus England. 
Oest. Zeitschr. Berg. Hiitt., Vol. 56, 1908, Wien, pp. 17-21, figs. 9. 
“Describing the geology, and the methods of mining and dressing the ores 
at the Redruth, Doleoath and East Pool mines.’’ 


33dla. BALL, LionEL C. The Dolcoath. 


Queensland Gov. Mg. Journ., Vol. 10, 1909, Brisbane, pp. 58-61, illus. . 
The first of a series of articles on mining and milling in Cornwall, to allow 
a comparison of methods used there with those in Queensland. 


331b. ————. Some Cornish mines and treatment works. 
Queensland Gov. Mg. Journ., Vol. 10, 1909, Brisbane, pp. 108-112, illus. 
Describes the mining and milling methods, with short account of the geology 
of Botallack and Wheal Bassett mines also method of treatment of tin ores at 
South Crofty and Porth Ledden mills. 


331e. ———. Cornish mining. 


Queensland Gov. Mg. Journ., Vol. 10, 1909, Brisbane, p. 274, illus. Briefly 
describes Cornish mining methods. 


332. BArnerr, A. K. Observations on the elvan courses, greenstones and 
sandstones of Cornwall, with remarks on their associated minerals. 


Rep. Proe. Min, Ass. Cornwall and Deyon, 1873-1874, Falmouth, pp. 69-94, figs. 4. 
Some of the elvans or rhyolitic dikes carry tin. 
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333. Barrow, Greorce. The high-level platforms of Bodmin moor, and their 


335 


336 


relation to the deposits of stream tin and wolfram. 

Mg. Journ. Railw. Comm. Gaz., Vol. 83, 1908, London, p. 361. Discussion, p. 384. 

Describes three platforms; first, marine, of Pliocene age, at 450 feet above sea, 
second at 750 feet seen about Camelford, and at foot of Delabole Hill, third at a 
little less than fooo feet, first recognized on Davidstow Moor. Superficial deposits 
which bear tin above 750 feet platform differ very much in places from those 
below. Here ancient wash is preserved, perhaps protected, from denudation which 
has destroyed them below this level. The deposits are not so concentrated as the 
stream-sorted material below. Deposits have been worked in the past, but on 
account of difficulty of separating wolframite, were abandoned. Since that difficulty 
has been removed, the industry is reviving, and the wolframite is more valuable 
than the tin ore. 


. BARTLETT, THomAs. A treatise on British mining; with a digest of the 
cost book system, stannerie and general mining laws. 
1850, London, pp. 112. 


BATTEN, JOHN, Jr. See No. 1377. 


. BAWDEN, S. Dislocation of lodes and strata. 
Rep. Proc. Min. Ass., Cornwall and Devon, 1866, Falmouth, p. 29. 
Not available to the authors. 


Breck, RicHarp. See No. 1299. 


. BENEDICT, WM. DE L. Cornwall. 
Min. Ind. for 1892, Vol. 1, 1898, New York and London, pp. 489-442. 
Early history of tin mining in Cornwall. Statistics of production from 1742 to is91 
given. Geology of Cornwall tin veins described. 


337. BeNNETTS, Gro. Tin lodes on Dartmoor. 


338 


339 


340 


Mg. Journ. Railw. Comm. Gag., Vol. 56, 1886, London, p. 963. 


. BENNETS, SAMUEL. The mining district of St. Agnes. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 18-27, discussion, pp. 
27-29, pl. 1. 
Treats of the peculiarities of tin and other veins of the district, from a geological 
point of view. 


. Bercer, J. F. Observations on the physical structure of Devonshire and 
Cornwall. 

Trans. Geol. Soc. London, Vol. 1, 1811, London, pp. 93-184. 

Treated under heads: 

Tin forming one of the integrant parts of granite; p. 120. 

Stream tin, where met with in Cornwall; p. 162. 

Course of veins in Cornwall; pp. 163-166. 

Estimate of the number of mines of Cornwall, of the different kinds of ore they 
contain and of their relative ages; pp. 167-175. 

Of the different matrices accompanying the mineral deposits in’ Cornwall and 
Devonshire; pp. 173-181. 


. Brack, A. and C. Black’s guide to the Duchy of Cornwall, 12th ed. 


1883, Edinburgh, pp. 49-54. 
A short description of Carclaze tin mine is given on p. 49, and a narrative 
explanation of tin mining and the handling of tin ores follows. 
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. BLAKE, Wm. P. The Dolcoath tin mine, Cornwall. 


Eng. Mg. Journ., Vol. 54, 1892, New York, p. 414. 
Reprint, Sci. Amer. Suppl., Vol. 34, 1892, New York, pp. 14082-14088. Short 
general article. 


. Boase, G. C., and Courtnry, W. P. Bibliotheca’ Cornubiensis, 3 vols. 
1874-1882, London. 
Contains a large number of references to Cornwall and Devonshire tin mines, 
to their geology, customs, laws, history, etc. 


. Bosse, Henry S. On the tin-ore of Botallack and Levant. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 2, 1822, Penzance, pp. 383-403. 
Examination of the tin-ore found in some of the St. Just mines; method of dress- 
ing it preparatory to smelting; explanation of method of separating the tin and 
copper from ores of these mines; the result of some experiments on the ore by 
which it was hoped to find an improved process for separating the copper. 


Contributions towards a knowledge of the geology of Cornwall. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 4, 1888, Penzance, pp. 166-474, pls. 3, 4. 
Description of the geology of Cornwall, with ‘‘ numerous innovations,’’? and 
deductions with which author has endeavored to disprove some accepted geological 
doctrines. The tin veins of Cornwall treated. 


345. Bonnarp, A. H. Note sur le gisement, l’exploitation et le traitement de 
l’étain dans le Duché de Cornouailles. 
Journ. Mines, No. 84, Vol. 14, 1803, Paris, pp. 443-454. 
““The author more particularly describes Polgooth mine, Carclaze mine and Pen- 
towan stream work, near St. Austell, from personal observations.’’ 
346. BorRLASE, WM. CoPpELAND. Natural history of Cornwall. 
1758, Oxford. 
Not available to the authors. 
See Nos. 1381, 1382, and 1383. 
347. BorLASE, REV. WM. CopELAND, and ROSEWARNE, H. Extract of letters 


348. 


giving an account of a specimen of native tin found in Cornwall. 
Philos. Trans. Roy. Soe. London, Vol. 12, 1769, London, p. 597-598. 


Brown, A. SELwyn. See No. 13808. 


BRUNNICH, MortEN TuURANE. Beschreibung zweyer Zinnerze. 
Kon. Schwed. Akad. Wiss. Abh. Nat. Haush. Mech., Vol. 40, 1778 (Pub. 1783), 
Leipzig, pp. 307-310. 
Treats of tin ores of Cornwall. 


. Butter, Joun. An account of the Parish of St. Just. 
1842, Penzance. 
Not available to the authors. 


BuRNARD, Ropert. See No. 1384. 


. Busz, K. Mittheilungen tiber den Granit des Dartmoor Forest in Devon- 
shire, England, und einige seiner Contactgesteine. 
Neues Jahrb. Min., Beilage-Band 13, 1899, Stuttgart, pp. 90-189, pl. 1, fig. 1. 
Page 100: Hornfels consists of light colored mica, quartz and tourmaline. Innumer- 
able grains of cassiterite occur through it. Isolated by HF and metallic tin 
obtained. Describes also a garnet-datolite hornfels and a hedenbergite hornfels with 
accessory garnet, datolite, axinite, and quartz, 
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CARCANAGUES, —. See No. 1651. 


351. CAREW, RicHARD. Survey of Cornwall. 
1811, London, pp. 25-60. 
The first edition of this work was issued in 1602. Description of stream works 
and lode-mines; names of mines; mode of working; ore dressing; sharing black 
tin; tin coinage (paying tribute in metal); ccmmercial practices; and courts. 


3852. CARNE, JOSEPH. An account of the Relistian tin mine. 
Philos. Trans. Roy. Soc. London, 1807, London, pp. 293-295. 
Journ. Nat. Philos., Chem. Arts, ser. 2, Vol. 20, 1808, London, p. 24. 
Short description of pebbles of chlorite schist cemented by crystallized tin, which 
occurred in this mine. 


353. ————. On the relative age of the veins of Cornwall. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 2, 1822, Penzance, pp. 49-128, pls. 1, 2. 
The tin veins, among other metalliferous veins, are treated with regard to their 
age in relation to the country rocks. 

354. ————. On the mineral productions, and the geology of the parish of 
St. Just. 

Trans. Roy. Geol. Soc. Cornwall, Vol. 2, 1822, Penzance, pp. 290-358. Map of 
Parish of St. Just. 

Treated under heads: 

The tin of the parish described, pp. 292-294; description of veins, pp. 321-328; 
tin floors, pp. 326-331; the stream works of Parish, pp. 331-333; tin mines, pp. 
339-344; ancient modes of mining, pp. 345-350; ancient history of the ‘‘ Cassiterides,’’ 
pp. 354-358. 

355. ————. A description of the stream-work at Drift Moor, near Penzance. 

Trans. Roy. Geol. Soc. Cornwall, Vol. 4, 1838, Penzance, pp. 47-56. 

Antiquity of diggings and proof of the deluge. 

356. ———. An account of the discovery of some varieties of tin-ore in a 
vein, which have been considered peculiar to streams, with remarks 
on diluvial tin in general. 

Trans. Roy. Geol. Soc. Cornwall, Vol. 4, 1838, Penzance, pp. 95-112. 
Describes wood tin, toadseye tin, and sparable-tin found in Garth mine, or 
East Wheal Cock. 
356a. ————. Statistics of the tin mines in Cornwall, and of the consumption 
of tin in Great Britain. 
Journ, Statis. Soe., London, Vol. 2, 1839, London, pp. 260-268. 
Gives a brief history of tin smelting, the exports, imports and prices of tin 
from 1750 to 1837. 3 
857. ————. Pseudomorphous minerals of Cornwall. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 6, 1846, Penzance, pp. 29-30. 
Crystals of feldspar and quartz wholly or partially replaced by SnOv. 


358. CHapLin, G. P. Cornish methods of mine timbering. 

‘Trans. Fed. Inst. Mg. Eng., Vol. 13, 1897, Newcastle-upon-Tyne and London, pp. 
200-210, pl. 11. 

Some data about timbering. New Dolcoath shaft vertical and 18% feet in 
diameter. It is bricked and expects to cut the lode at 2500 feet depth. The rocks 
of the mine are generally solid and need little timbering, but timbers 2 feet 
square and 30 feet long are sometimes used. 
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CHAPMAN, H. J. See No. 1597. 


359. Coprineton, T. On some submerged rock-valleys in South Wales, Devon 


and Cornwall. 
Quart. Journ. Geol. Soe. London, Vol. 54, 1898, London, pp. 269-278. 
Treats of the stream tin deposits of Cornwall, 


360. CoLenso, JoHN W. A description of Happy-Union tin stream work at 


Pentuan. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 4, 1838, Penzance, pv. 29-39. 
Overburden 53 feet. Tin from finest sand to large pieces of 200 pounds. Averages 
about .9 of 1 per cent of the gravel. ; 


361. CoLttins, J. H. A handbook to the mineralogy of Cornwall and Devon. 
With instruction for their discrimination, and copious tables of 
localities. 

1871, Truro, pp. 108, pls. 10. 


362. ————. Note on a portion of the incrusted surface of a block of “ Jews’ 
Lines: 
Journ. Roy. Inst. Cornwall, Vol. 4, 1872, Truro, pp. 83-84. 
Abstract: Chem. News, Vol. 25, 1872, London, p. 271. 
Analysis of the crust which covered a part of a block of ‘‘ Jews’ Tin,’’ and which 
appeared to be chiefly peroxide of tin, probably formed by the slow oxidation of 
the outer surface of the block of metallic tin. 


363. ———. Note on the rocks and Goonbarrow mines near St. Austell. 
Rep. Proce. Min. Ass. Cornwall and Devon, 1872-1873, Truro, pp. 66-69, figs. 2. 
Description of the occurrence of tin at Goonbarrow mines. 


364, ———. On the mining district of Cornwall and West Devon. 
Proc. Inst. Mech. Eng., 1873, Birmingham, pp. 89-106. Discussion pp. 107-118. 
pls. 22-36. 


Treated under the heads: 
Mineral lodes; tin and copper mines; quantities and values of the ores. 


365. ————. Note on the occurrence of stanniferous deer horns in the tin 


gravels of Cornwall. 

Trans. Roy. Geol. Soc. Cornwall, Vol. 10, 1887, Penzance, pp. 98-100. 

Abstract: Amer. Journ. Sci. ser. 3, Vol. 22, 1881, New Haven, pp. 81-82, 175 words, 

Description of deer horns which have been partly replaced by percolating stannif- 
erous solutions. In some parts, the original horn structure is almost entirely 
preserved or reproduced in oxide of tin. 

(Note: J. B. Scrivenor in a later examination of similar horns found the tin 
to be mechanically deposited and not a replacement. See 726b.) 


366. ————. On the geology of Cornwall. 


Proc. Geol. Ass., Vol. 10, 1889, London, pp. 101-111. 
Treated under heads: Mineral lodes, stockworks; tin stream work; lode workings. 


367. ————. On the origin and development of ore deposits in the west of 


England. 
Journ, Roy. Inst. Cornwall, Truro. 
Chaps. I and II, Vol. 10, 1891, pp. 109-149, figs. 18. Chap. TI, Vol. 11, 1898, pp. 
111-184, figs. 16. Chap. III, Vol. 11, 1898, pp. 327-377. Chaps. III and IV, Vol. 12, 
1896, pp. 49-75. Chap. V, Vol. 13, 1899, pp. 283-312. 
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Chap. I, Vol. 10, Fermation of structural planes in rock masses. 

Chap. II, Vol. 10, The mechanical phenomena of faulting. 

Chap. III, Vols. 11 and 12, Rock-change as affecting the formation of ore deposits. 

Chap. IV, Vol. 12, The formation and natural concentration of detrital deposits. 

Chap. V, Vol. 18, The relative ages of the ore deposits of the west of England. 

The tin deposits of England are treated in this series of articles, along with other 
metalliferous veins. 


368. ————. Cornish mines and Cornish miners. 


65th Ann. Rep. Roy. Cornwall Polyt. Soc., Vol. 65, 1897, Falmouth, pp. 64-96. 

Journ. Soe. Arts, Vol. 47, 1899, London, pp. 359-376. 

Treated under heads: 

Antiquity of mining; the valley gravels; submarine tin gravels; the ‘‘ Old Men”’; 
copper and other minerals; deep mining; pumping machinery; winding apparatus; ore 
dressing; boring machines; the great extent of mining operations; tin; the first great 
collapse; the revival; the culmination; product of some leading mines; the future of 
Cornish mining. 


369. ————. The precious metals in the west of England. 


Journ. Roy. Inst. Cornwall, Vol. 16, pt. 1, 1904, Truro, pp. 103-119. 

Article treats of the gold and silver of the West of England. Stream tin at 
Treloy frequently had mixed with it grains of gold, mostly about the size of 
wheat grains, sometimes as large’ as peas. 


See Nos. 1385 and 1598 (Cornish tinstones). 


370. ComBes, CuAs. Mémoire sur l’exploitation des mines des comtés de 
Cornwall et de Devon. 
Ann. Mines, ser. 38, Vol. 5, 1834, Paris, pp. 109-144. 


370a. ConRAN, R. H. Tin mining in Cornwall. 
Austr. Mg. Eng. Rev., Vol. 1, 1909, Sydney and Melbourne, pp. 279-282, illus. 
Abstract: Mg. World, Vol. 381, 1909, Chicago, pp. 549-551, illus. 
Brief history of early mining and geological description of the country with more 
detailed account of mining methods. 


371. CorraA, BERNARD yon. A treatise on ore deposits. 
Translated by F. Prime, 1870, New York, pp. 406-427. 
Summary of the ore deposits of Cornwall. 


3872. CoucH, R. Q. Notice of the occurrence of the horns and bones of several 
species of deer in the tin works of Cornwall. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 7, 1865, Penzance, pp. 185-191. 
The author, describing a certain specimen, says, ‘‘ the whole horn had undergone 
a change into tin ore.’”’ But thinks that possibly this may not imply solution of 
the tinstone. 


D’AcHTARDI, ANTONIO. See No. 1313. 
373. DAHLBLOM, TH. Ueber die Cornwaller Zinngruben. 
Jern-Kont. Ann. 1890, Stockholm, p. 384. 
Review: Berg. Hiitt. Zeit., Vol. 50, 1891, Leipzig, p. 290. 
DAuBREE, A. See No. 13814. 


Davey, STEPHEN. See No. 1608. 
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374. DAvies, ALFRED T. The phenomena of heaves or faults in the mineral 


veins of St. Agnes, Cornwall. 
Rep. Proc. Min. Ass. Cornwall and Devon, for 1879 (1880), Truro, pp. 12-33, figs. 21. 
Discussion of vein or lode formation, with a number of practical rules and 
diagrams for the guidance of miners showing how to follow the continuation of 
veins which have been faulted or heaved. Applies to the tin veins of the district. 


DaviEs, D. C. See No. 1317. 


375. Davy, Stim Humpury. Hints on the geology of Cornwall. 
Trans. Roy. Geol. Soc. Cornwall, Vol. I, 1818, Penzance, pp. 38-50. 
Notes on the occurrence of tin in Cornwall. 


DECHEN, H. von. See No. 545. 


376. De LA BecuE, HENRY T. Report on the geology of Cornwall, Devon and 


West Somerset. 
Mem. Geol. Surv. Great Britain, 1889, London, pp. 1-648, maps and plates. 


376a. DEw, J. H. W. Cornish tin alluvials. 
Mg. Journ. Railw. Comm. Gaz. Vol. 88, 1910, London, pp. 599-600. 
Correspondence concerning tin bearing gravels in Cornwall. 


Dierzscu, F. See No. 1479. 


377. Drew, S. History of Cornwall. 1824. 
Not available to the authors. 


378. Durrénoy, P. A., and Beaumont, ELIc pe. Notice sur le gisement, 
l’exploitation et le traitement des minerais d’étain et de cuivre du 
Cornouailles. 

Ann. Mines, Vol. 9, 1824, Paris, pp. 827-908, Vol. 10, pp. 331-366, 401-426; Vol. 


11, pp. 207-254. 
Reprint: Arch. Bergb. Hiitt. Vol. 13, 1826, Berlin, pp. 60-185. 
Reviews: Zeitschr. Min., 1826, I], Frankfurt-am-Main, pp. 427-439. 
Ann. Sci. Nat., Vol. 7, 1826, Paris, pp. 195-243. 


Epmonps, RicHarp. See No. 1389. 


379. ENGLISH, HeNRy. A compendium of useful information relating to the 
companies formed for working British mines, containing copies of the 
prospectuses, amount of capital, number of shares, names of directors, 
ete., with general observations on their progress, detailing their opera- 
tions, mines in their possession and original information. 

1826, London, pp. 124. 


FAWNS, SypNEY. See No. 13820. 


FERGUSON, HENry T. See No. 1654. 


379a. Feuvre, P. A. Cornish Mining. 
Times Eng. Suppl., Vol. 1, 1905, London, pp. 250, 273, 274, and 309-310. 
Discusses briefly economic conditions of tin mining in Cornwall. Quotes Robert 
Hunt to the effect that the tin lodes down to 600 feet in depth average 3.97 feet 
wide, and below that 3.36 feet, and Henry Louis as saying that the average tin 
content is 2 per cent. In the second article dues and royalties and their effect 
upon Cornish tin mining are discussed. The third article treats of working costs. 
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380. FLEeTT, J. S. On some brecciated stanniferous veinstones from Cornwall. 
Mem. Geol. Surv. Great Britain, for 1902 (1903), London, pp. 154-159. 
Microscopic examination of tin-bearing veinstones from following mines: Dolcoath, 
Wheal Basset, South Crofty, Carn Brea, Wheal Kitty and West Kitty. Essential 
constituents of these tin ores are quartz, tourmaline, chlorite and cassiterite. 
Fluorspar, pale micas, iron oxides, copper pyrites, kaolin (?) are present also, but 
not universally, occasionally there are pieces of altered feldspar and fragments of 
granite or slate. 


381. Foster, C. LE Neve. Notes on the Rosewarne mine. 
Trans. Cornwall and Devon Min. Ass., 1866, Camborne, p. 26. 
Not available to the authors. 


382. ————. Report on the inspection of metalliferous mines in Cornwall, 
Devonshire and a part of Somersetshire for the year ended 31st De- 


cember, 1873. 
Rep. Insp. Mines for 1878 (1874), London. 
Parl. Pap., Vol. 13, 1874, London, pp. 295-321. 
Gives statistics regarding mines of district. 


383. ———. The tin deposits of East Wheal Lovell. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 9, 1875, Penzance, pp. 167-176, pls. 1-4. 
Two mines are included in the East Wheal Lovell namely, Tregonebris and Flat- 
work. In this article the tin deposit and the peculiarities of the latter mine are 
treated. 


384. ———. On a deposit of tin at Park of Mines. 

Rep. Proc. Min. Ass, Cornwall and Devon for 1875 (1876), Falmouth, pp, 22-26, 
figs. 5. 

Abstract: Rep. «Brit. Ass. Adv. Sci., Vol. 45, 1876, London, p. 64. (Note and abs.) 

Digest: Geol. Ree. for 1876, London, p. 12. 

The tin-ore occurs as lenticular layers generally one or two inches thick, between 
the planes of bedding of the killas. The layers appear to be the off-shoots from 
north and south veins. 


385. ———. On the Great Flat Lode of Redruth and Camborne and some 


other tin deposits formed by the alteration of granite. 

Quart. Journ. Geol. Soc. London, Vol. 34, 1878, London, pp. 640-653, figs. 10, pls. 39, 
Plan and section of tin mines on Great Flat ‘Lode. 

Abstract: Rep. Brit. Ass. Adv. Sci., 1877, London, p. 71. 

It is worked for three and one-half miles, and consists of a leader or true fissure 
vein only a few inches wide carrying tin and copper ores; a lode from 4 to 15 feet 
wide on one or both sides of the leader, mostly of tourmaline rock, carrying 
1 to 3 per cent of tin; a capel of only slightly stanniferous tourmaline rock 
separates the lode from the slate or granite. There is an absence of wall or plane 
of separation between the lode and capel or the capel and granite. Thinks the 
lode and capel are altered granite, and that most of the lodes in Cornwall are 
of similar origin. 


386. ————. On some tin stockworks in Cornwall. ; 
Quart. Journ. Geol. Soc. London, Vol. 34, 1878, London, pp. 654-659, figs. 3. 
Abstract: Rep. Brit. Ass. Adv. Sci., 1877, London, p. 70. : 
Stockworks occur in killas (slate), granite and elvan (granite porphyry dikes). 
Gives a list of the stockworks occurring in each rock. 


387. Fox, Cas. On a deposit of tin in Wendron. 
Rep. Proc. Min, Ass. Cornwall and Devon, 1868, Truro, p. 35. 
Not available to the authors. 
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. Fox, RoBert WERE. On mineral veins. 


4th Ann. Rep. Roy. Cornwall Polyt. Soc., 1836-1838, Falmouth, pp. 81-141, figs. 1-21, 
colored. 

General description of tin and copper veins in Cornwall. Says that where tin 
and copper occur in the same vein, they are inclined to occur on opposite sides 
of the vein. Lodes said to be more productive when nearly vertical. 


. FRECHEVILLE, R. J. Notes on great main lode of Dolcoath, Cook’s 
Kitchen, Tincroft, and Carn Brea mines. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 10, 1887, Penzance, pp. 146-156, colored 
plates 2, showing cross section of mines, 

General description of tin-bearing veins in these mines, with figures of production 
and remarks as to the probable continuance of the vein. 


The results obtained by the Cornish system of tin-ore dressing. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 98-104, 


Reprinted in Eng. Mg. Journ., Vol. 40, 1885, New York, pp. 416-417. 
An examination into the actual loss of black tin experienced in dressing. 


391. Fucus, E., et Launay, L. pe. Traité des gites minéraux et métalliféres. 


392 


395 


Vol. 2, 1898, Paris, pp. 112-127. Maps, figs. and bibliography. 
Tin deposits of Cornwall treated. 


. GarsBy, Joun. A catalog of minerals found in Cornwall with their 
localities. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 7, 1865, Penzance, p. 85. 
Cassiterite, wood-tin, siliceous oxide and tin-pyrites given, the latter two unim- 
portant. 


Grec, R. P. and Lerrsom, W. G. See No. 1614. 


. Gregor, WM. Observations on a remarkable change which metallic tin 
undergoes under peculiar circumstances, and on its partial conversion 
into a muriate of tin. , 


Trans. Roy. Geol. Soe. Cornwall, Vol. 1, 1818, Penzance, pp. 51-59. 

““Some observations on a remarkable change which metallic tin undergoes that 
has long lain under the surface of the carth and on its partial conversion into a 
muriate.”’ 


. Hancock, RICHARD. On the mineral deposits of Old Wheal Vor mine, 
Breage. 


88th Ann. Rep. Roy. Cornwall Polyt. Soc., 1870, Falmouth, pp. 101-102. 
This mine is situated in a basin of killas, between two granite hills and has 
produced more than £3,000,000 worth of tin and copper. 


. Hawkins, C. Observations on gold found in the tin stream works of 
Cornwall. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 1, 1818, Penzance, pp. 285-236. 
Notes that gold was frequently found with stream tin in a moor near the church 
of the parish of Ladock. 


See No. 1395. 


. Hawkins, Joun. On submarine mines. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 1, 1818, Penzance, pp. 127-142. 

An account of the early working of Huel Wherry tin mine, near Penzance. It was 
about 720 feet out from shore, barely uncovered at lowest tides, 19 feet under 
water at highest. Very rich ore. In dike 18’ broad, 16’ very rich. SnO, one of 
the constituent parts of the porphyry, so that it was called ‘‘ stannified granite.’ 
70,000 pounds of ore removed, 
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397. ———. On some remarkable phenomena attending the lodes of Pol- 
gooth tin mine. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 1, 1818, Penzance, pp. 143-158, pl. 5. 
Description of the tin veins of Polgooth mine, which were observed by author 
or on which data were communicated to him, in 1791, by Capt. Phillips, director 
of mine, data being gathered as the working of mine opened it up. 


398. ———-. On the stratified deposits of tinstone, called tin-floors, and on 
the diffusion of tinstone through the mass of some primitive rocks. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 2, 1822, Penzance, pp. 29-48. 
A description of the Cornwall tin deposits known as tin-floors is given, also 
an account of the form of deposit known in Germany as ‘‘ stockworks ’’ and methods 
used by Germans in working such deposits. 


399. ————. Observations on the alluvial strata at Porth, Sandrycock and 
Pentuan. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 2, 1822, Penzance, pp. 285-289. 


A paper in which the writer gives his views explanatory of alluvials of Porth 
and Sandrycock. ,Believes in deposition by a flood, 


See No. 1396. 


HEADDEN, Wm. P. See No. 1617. 


400. HeLMHACKER, R. Allgemeines iiber das Zinnerzvorkommen in Corn- 
wallis, nebst einigen speciellen Beispielen. 


Oest. Zeitschr. Berg. Hiitt.,. Vol. 27, 1879, Wien, pp. 427-429, 443-445, 458-460, 
466-470, 473-475, 490-492, 500-508, 509-511, 524-527, 537-538, illus. 


401. Henry, G. M. On the occurrence of wood-tin at the great Wheal Vor 
mines. 


Rep. Proc. Min. Ass. Cornwall and Devon, 1867, Falmouth, p. 55. 


402. Henwoop, GeorGe. Observations on certain tin stream works in the 
county of Cornwall. 


Mg. Journ. Railw. Comm. Gaz., Vol. 22, 1852, London, pp. 607, 629; Vol. 28, 
1853, p. 12. A series of three articles entitled the ‘* Carnon,’’ ‘‘ Nancothan,’’ and 
the ‘‘ Bog,’’ respectively treat of stream tin deposits, their situation, appearance, 
production, antiquities discovered in the course of working, animal and fossil 
remains, and methods of working. Theories as to the probable sources from which 
these great deposits were derived. Briefly treats of the character, superstitions and 
peculiarities of the Cornish miner. 


403. ————. Four lectures on geology and mining. 

1855, London. 

(1) An introductory lecture, pp. 23; (2) Observations on certain tin stream works 
in the county of Cornwall, pp. 27; (3) On the metalliferous veins or lodes of Devon 
and Cornwall, ard the methods of mining them, pp. 23; (4) On the manipulation of 
the ores of Devon and Cornwall, to render them marketable, pp. 21. 


404. Henwoop, W(1t11AM) J(ory). Deposits of stream tin ore in Cornwall 
with remarks on the theory of that formation. 


Trans. Roy. Geol. Soe. Cornwall, Vol. 4, 1838, Penzance, pp. 57-69. 
Overburden 14 to 58 feet. Gravel containing SnOs, 4 to 18 feet, on granite 
bottom. Believes in diluvial deposition. 
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405. ————. On the metalliferous deposits of Cornwall and Devon. 

Trans. Roy. Geol. Soc. Cornwall, Vol. 5, 1848, Penzance. 

Treats of the quantity of tin mined in Cornwall and Devon; the form, displace- 
ment, and segregations of ore in the veins; the characteristics of tin veins in 
granite, slate and elvan; stream tin, wood tin and ordinary lode tin; and the 
minerals associated with cassiterite in the different country rocks. 


406. ————. On a remarkable deposit of tin-ore at the Providence mines 


near St. Ives, Cornwall. 

Trans. Roy. Geol. Soe. Cornwall, Vol. 7, 1865, Penzance, pp. 179-184. 

London, Edinburgh, Dublin Philos. Mag. Journ. Sci., ser. 4, Vol. 4, 1852, London, 
pp. 588-541. 

The Providence mines, in the parish of Lelant, comprise mines formerly known 
as Wheal Speed, Wheal Laity, Wheal Comfort and Wheal Providence. Observations 
on the eastern workings in the slate and on the western within the granite forma- 
tion, have already appeared in Trans. Roy. Geol. Soe. Cornwall, Vol. 5, Penzance, 
pp. 16-20. The intermediate tract now described is wholly granite. 


407. ————. Observations on the metalliferous deposits of Cornwall. 
Journ. Roy. Inst. Cornwall, Vol. 4, 1871-1873, Truro, pp. ix-xxxix. 
Reprinted with alterations and additions in Rep. Proc. Min. Ass. Cornwall and 
Devon, 1872-1873, Truro, pp. 1-20. i 
General description of veins of Cornwall, including tin-veins. 


408. ————. On the detrital tin ore of Cornwall. 
Journ. Roy. Inst. Cornwall, Vol. 4, 1871-1878, Truro, pp. 191-254. Read, May 16, 
1873. 
Abstracts: Geol. Mag. 1873, London, pp. 317-319; 1874, pp. 177-178. 
Abstract translated by Zeiller, Ann. Mines, 7th ser. Vol. 6, 1874, Paris, pp. 


114-180. : 
Contains summary of observations made at intervals during 45 years. 


Four districts treated: 

1. From Land’s End to the eastern sources of Hayle River. 2. Included between 
the Camborne, Crowan, Wendron and Constantine granite, and the eastern tribu- 
taries of Restronguet, a creek of Falmouth. 3. Bounded on west by Truro River 
and the Gannel, on east by Fowey and lower part of the Camel. 4. From eastern 
part of third district to Tamar. 


See Nos. 1327 and 1656. 


409. Hitt, J. B. Mining in southern district (Cornwall and Devon). 
Summ. Progr. Geol. Surv. United Kingdom for 1902 (1908), London, pp. 38-40. 
Although areas surveyed have been extensive mining districts, few mines are 
still active. Tin streaming in original sense of the term, is practically a thing 
of the past. Mines operated with modern machinery. Last few years the debris 
from mine burrows have been put under stamps, more especially those mines 
originally worked for copper. 
410. ————. The plutonic and other intrusive rocks of W. Cornwall in their 


relation to the mineral ores. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 12, 1905, Penzance, pp. 546-615. 
Tin always found in minute quantities in lithia micas, and except in lepidolite, 
copper also, Favors first deposition by ascending meteoric waters. 


411. Hitz, J. B., and MacAtister, D. A. Geology of Falmouth and Truro and 


of the mining district of Camborne and Redruth. 
Mem. Geol. Surv. Great Britain, 1906, London, pp. 113-314,. figs. 64. 
Extracts: Min. World, May 11, 1907, p. 598; May 18, 1907, p. 626; June 1, 1907, 
p. 691. 
Geology of districts is treated with particulars relating to the mines. 
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. Hunt, Ropert. A notice of the copper and tin raised in Cornwall. 


Mem. Geol. Sury. Great Britain, Vol. 1, 1846, London, pp. 510-519. 
Several tables given showing average production of various mines of Cornwall. 
Short early history of copper and tin production. 


The economic geology of Devonshire and Cornwall in 1868. 
Journ. Bath West England Soc., n. s., Vol. 16, 1868, Bath, pp. 75-78. 
Treats briefly of the early history of tin, tin trade from 1858 to 1868, and manner 
of working the mines at the time of writing. 


414, On the mineral production of Cornwall and Devon. 
Rep. Proce. Min. Ass. Cornwall and Devon, 1869, Truro, pp. 5-11, 
Not available to the authors. 

415. ———. British mining. 


1884, London, pp. 1-944, illus. - 2380. 
A treatise on the history, discovery, practical development and future prospects 
of metalliferous mines, including tin mines, in the United Kingdom. 


See Nos. 1397, 1688. 
Hutcuin, H. W. Notes on tin dressing. See No. 1507a. 
Hurcuinson, A. See No. 1620. 


JAMES, HENRY. See No. 1398. 


416. Jars, G. Voyages Métallurigique. 


Vol. 3, 1781, Paris, pp. 154-223. 
Sur les mines d’étain des hautes montagnes de la Saxe, celles de la Bohéme, 
et de la province de Cornouaille en Angleterre, années 1757 et 1765. 


417. K——-, W._ Die Bergwerke von Devonshire und Cornwall. 


Berg. Hiitt. Zeit., Vol. 38, 1879, Leipzig, pp. 374-375. 


418. Kert, Bruno. Gewinnung von Zinnstein und Chinathon in der Car- 


clacegrube bei St. Austel in Cornwall. 
Berg. Hiitt. Zeit. Vol. 21, 1862, Leipzig, pp. 82-83. 


419, Zinngewinnung in Cornwall. 
Berg. Hiitt. Zeit., Vol. 21, 1862, Leipzig, pp. 144-148. 
Treated under the heads: Ore occurrences; preparation of the tin ore; metallurgy 
of tin. 
420. Kirro, BENEDICT. On mineral veins. 


421 


37th Ann. Rep. Roy. Cornwall Polyt. Soc., 1869, Falmouth, pp. 48-52. 

Treats of one of the oldest mines in Cornwall, the Great Work Mine, which is 
situated partly in the parish of Breage and partly in Germoe. The three principal 
lodes, Great Work, Wheal Breage and South Wheal Breage are described. 


. KUDERNATSCH, JOSEPH. Ueber die Gewinnung und Darstellung des 
Zinnes, insbesondere in England. 


Jahrb. k. k. geol. Reichs., Vol. 3, 1852, Wien, pp. 173-175. 
Also, Berg. Hiitt. Zeit., Vol. 12 (n. f. 7), 1853, Leipzig, pp. 162-164. 


Le Grice, C. V. See No. 1518. 
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422. Letrcninp, JoHN R. Cornwall, its mines and miners, with sketches of 
scenery. Designed as a popular introduction to metallic mines. 

1855, London, pp. 3803. 

A readable popular account of the scenery and mines of Cornwall, including both 
alluvial and lode tin mines, with a short summary of foreign tin mines known at 
the time. Contains a general account of the geology of the Cornish tin mines, 
including the faulting. It also covers, in a general way, the manner of operating 
the mines and metallurgical processes used. Gives cost of operating, production 
and wages. 


422a. Lineton, T. Doleoath copper and tin mine, Cornwall. 
Mg. World, Vol. 82, 1910, Chicago, p. 107. 
Treated geologically, also gives figures showing ore raised, outlay and_ profit. 


LEWIS, GEORGE RANDALL. See No. 1402. 


423. LosBLry, J. Logan. Two days in a mining district. 

Proc. Geol. Ass., Vol. 2, 1878, London, pp. 45-60. 

Copper and tin mining district of ‘East Cornwall is described. List of Cornish 
metallic minerals given. ‘‘ All the Cornish tin is procured from the peroxide, for 
although tin pyrites or cupreous sulphuret of tin does occur in Cornwall, it is 
rare and not used for the production of metal.’’ 


424, Lock, C. G. WARNFORD. 
Economie Mining, 1895, New York, pp. 622-623. 
Treats of Cornish tin. 


Louis, Henry. See No. 1340. 
Lower, T. See 489a, 


425. MacAtisTer, Donatp <A. Vertical distribution of the commercially 
valuable ores in the Camborne lodes. ; 
Summ. Progr. Geol. Surv. United Kingdom for 1903 (1904), London, pp. 26-28. 


426. ———. A cross section and some notes on the tin and copper deposits 
of Camborne, with special reference to the limits of productive ore 
ground. 


Trans. Roy. Geol. Soe. Cornwall, Vol. 12, 1905, Penzance, pp. 773-795, figs. 5. 


427. ———. Geological aspect of the lodes of Cornwall. 

Econ. Geol., Vol. 3, 1908, Lancaster, pp. 363-380. Geol. map. 

rives a short historical summary of the Cornish. mines and their yield from 
early times. He then treats the general geology, the lodes, their structure and 
relations to the granite. The pneumatolytic and metasomatic action of vein 
forming solutions is treated with regard to granite, slate and greenstone. The 
genesis of the ores is ascribed to the solutions from a cooling granitic magma. 
The alluvial tin deposits are briefly described. 


See Nos. 449, 1659. 


428. MAcLAREN, J. MAtcotm. The occurrence of gold in Great Britain and 


Ireland. 
Trans. Inst. Mg. Eng., Vol. 25, 1903, London and Newcastle-upon-Tyne, pp. 438-439, 
440, 494. 
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The occurrence of gold in the tin placers of Cornwall is described. 8% pounds 
of tin ore gotten from 150 pounds of. gravel in Goldmine River, County Wicklow, 
Treland. All wood-tin. Accompanied by magnetite, ilmenite, hematite, iron-pyrites, 
galena, wolframite, molybdenite, gold, copper-pyrites and oxides of manganese. 
Cassiterite was in grains up to % inch in diameter, 


MACLEAN, JouHn. See No. 1403. 


429. Maps of the Geological Survey of Great Britain. 


Show tin-bearing veins and placers. Published previous to 1869. 


430. Martin, Josepu S. The position and prospects of Cornish mining. 
Coll. Guard., Vol. 77, 1899, London, p. 948. 
Notes from the author’s annual report on the southwestern district for 1898. Urges 
that the mines be more properly equipped and wisely managed. 


431. MAYNARD, JOHN. Remarks on two cross-sections through Carn Brea 
Hill and the neighboring mines. 


Rep. Proe. Min. Ass. Cornwall and Devon, 1873-1874, Falmouth, pp. 43-54; pls. 8. 
Sections through the principal tin mines and the intervening country. 


432. Mrerret, C. A relation of the tinn mines and working of tinn in the 
county of Cornwall. 
Philos. Trans. Roy. Soe. London, No. 138, Vol. 12, 1678, London, pp. 949-952. 
Philos. Trans. abridged, Vol. 2, 1809, pp. 424-426, 
Description of the manner of occurrence of tin ore, and brief account of methods 
of smelting. 


4338. MoIssenet, Lton. Du minerai d’étain dans le Cornwall. 
Ann. Mines, ser. 5, Vol. 14, 1858, Paris, pp. 77-276. 
Brief abstract in Neues Jahrb. Min., 1860, Stuttgart, p. 360. 
Sketch of Cornwall; description of tin veins and associated minerals; description 
of the working of the mines and economic results. 


434, ———-. Etude sur les filons du Cornwall et du Devonshire. 
C. R. Acad. Sci., Vol. 55, 1862, Paris, pp. 759-762. 
Ann. Mines, ser. 6, Vol. 3, 1863, Paris, pp. 161-171. 
Mg. Smelt. Mag., Mo. Rev. Pract. Mg. Quarry. Met., Vol. 3, 1863, London, pp. 
20-23 and Vol. 4, 1864, p. 25. 


435. Moissenet, L. L. Observations on the rich parts of the lodes of Corn- 
wall. 


Translated by J. H. Collins, 1877, London. 
Not available to the authors. 


Myrick, C. M. See No. 1541. 


436. NEWLAND, D. H. Tin in United Kingdom. 


Min. Ind. for 1902, Vol. 11, 1908, New York and London, p. 595. 
Review of tin industry in Cornwall during 1902. 


437. ———. Tin in Cornwall. 
Min. Ind. for 1903, Vol. 12, 1904, New York and London, pp. 332-833. 
Review of tin mining in Cornwall during 1903. 
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438. OxLAND, R. The mineral resources of Devon and Cornwall. 
Ann. Rep. Trans. Plymouth Inst., Devon and Cornwall Nat. Hist. Soc., Vol. 5, 
1873-1874 (18745, Plymouth, pp. 485-493. 
Not available to the authors. 
At time of writing article, there was a great depression in Cornish tin and copper 
mining on account of market conditions, The article is an inquiry into the possibility 
of reviving the mining industries. 


439. Paris, Jounn Ayrron. A guide to Mount’s Bay and the Land’s End. 


1824, London, 2d Ed. 
Contains many semi-scientific allusions to the tin mines of Cornwall, with points 
concerning their history, origin of names, etc. 


PEARCE, GILBERT B. See No. 1407. 


440. Pearce, RicHArp. Notes on the occurrence of cobalt in connection with 


the tin ores of Cornwall. 

Journ. Roy. Inst. Cornwall, No. 138, Vol. 4, 1872, Truro, pp. 81-83. 

Author found an appreciable quantity of cobalt in a sample of dressed tin ore 
(black tin) from Doleoath mine. Analysis of ‘‘ hard-head ’”’ showed 4.40 per cent 
cobalt and 16.25 per cent tin. Concludes that cobalt might be extracted profitably 
from ‘‘ hard-head ’’ and at same time afford a means for recovery of large portion of 
tin which was then lost. 


441, ————. The anniversary address of the president. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 138, pt. 2, 1906, Penzance, pp. 97-112. 
Discussion of Cornwall’s mineral resources and their future. 


See No. 1629. 
PENBERTHY, JOHN. See No. 467. 


442. Puivures, J. ArtHuR. The rocks of the mining districts of Cornwall, and 


their relation to metalliferous deposits. 
Quart. Journ. Geol. Soe. London, Vol. 31, 1875, London, pp. 319-345, pl. 16. 
Gives a description both from macroscopic and microscopic examination of the 
rocks in which mineral deposits occur in Cornwall, with analyses of a number of 
them. Also discusses the mineral deposits including tin. 


See No. 16382. 
PHILLIPS, J. A., and Louis, H. See No. 1350. 


443. PHILLIPS, WM. On the veins of Cornwall. 
Trans. Geol. Soe. London, Vol. 2, 1814, London, pp. 110-160. 
History and description of veins of Cornwall, including the Tincroft mine. 


PHILLIPS, WILLIAM. See No. 1638. 
PLinius, Carus. See No. 1408. 
POLWHELE, R. See No. 1409. 


444, Pryce, WititrAmM. Mineralogia Cornubiensis. A treatise on minerals, 
mines and mining: Containing the theory and natural history of strata, 
fissures and lodes, with the methods of discovering and working of tin, 
copper and lead mines, and of cleansing and metallizing their products, 
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showing each particular processing for dressing, assaying and smelting 
of ores, to which is added an explanation of the terms and idioms. of 
miners. 


1778, London, pls. 7, tables 2, portrait of author, pp. 331. 
Extract: Journ. Mines, No. 3, Vol. 1, 1795, Paris, pp. 91-126. 


445. PuNNETT, H. MAcauLaAy. On some peculiar deposits of tin in St. Aubyn 
and Grylls mine. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 7, 1865, Penzance, pp. 379-380. 
A brief inquiry into the nature of the contents of peculiar shoots of tin ore. 
The ore is said to be different in chemical character from the tin ore in the 
main lode. 


RAMMELSBERG, C. See No. 1637. 


446. Rance, CuHas. E. pe. On the relative age of some valleys in the north 
and south of England, and of the various and post-glacial deposits 
occurring in them. 

Proc. Geol. Ass. London, Vol. 4, 1876, London, p. 250. 
Thinks stream tin deposits of South England are nearly synchronous with the 


West Lancashire post-glacial marine beds. Points out that there has been no 


glaciation in this region. 
. 


447. RASHLEIGH, P. An account of the alluvial deposition at Sandrycock. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 2, 1822, Penzance, pp. 281-284. 
Drawn up in 1792, communicated by J. Hawkins in 1819. 
‘* Tin ground and loose stones of all sorts’’ from one foot to 6 feet thick overlain 
by 35 feet overburden. 


Ray, JoHn. See No. 1554. 


448. Retp, CLEMENT, and Fett, J. S. The geology of the Land’s End district. 
Explanation of sheets 351 and 358, with contributions by Wilkinson, B.S. N., 
Dixon, E. E. L., Pollard, W. and a mining appendix by MacdAllister, D. A.. 
Mem. Geol. Surv. Great Britain, 1907, London, p. 158, figs. 35, pls. 6. 
Geology of district and mines, and their output of tin since 1852. 


449, Retp, CLEMENT, and ScriveNor, J. B. The geology of the country near 
Newquay. 

Mem. Geol. Surv. Great Britain, 1906, London, pp. 72-80, and pp. 91-106, with 
map and figs. 

Gives estimates of the amount of tin produced. Former work for stream-tin, 
now long ceased. Describe briefly the mines now working near St. Agnes, and 
some of those that are abandoned. Describe the microscopic appearance of the 
tin lodes. Also describe the geology of the lodes at Cligga head. 

D. A. McAllister gives notes on the particular mines, their ores and geology on 
pp. 91-106, with figs. 


See No. 1638. 


450. Reyer, E. Zinn. 


1881, Berlin, pp. 102-156, figs. 3. 
Treats under heads: Geologische Beschreibung; die Erzgiinge; Geschichte der Zinn- 


produkzion und des Zinnhandels yon Cornwall. 


450a. Rickarp, THomMAs. Fifty years in Cornwall. 
Mg. Sci. Press, Vol. 100, 1910, San Francisco, pp. 795-797. 


451. 


452. 


453. 


454, 


455. 


456. 


457. 


458. 
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Reviews the improvements in technical methods and appliances in Cornwall 
mining, and concludes that this improvement has not been inadequately translated 
into economic results. 


Rowe, T. P., and Foster, C. Le Nerve, Observations on Balleswidden 
mine. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 10, 1887, Penzance, pp. 10-17. 
Short deseription of Balleswidden mine, situated about 1 mile from village of 
St. Just-in-Penwith, which was abandoned in 1873. During the 36 years that the 
mine was worked, more than 12,000 tons of black tin were sold, valued at 
£694,094. 


Rupier, F. W. Handbook to minerals of the British Islands. 


1905, London. 

Cassiterite and its associates, pp. 5-82. j 

Treats not only of cassiterite and stannite, with their accompanying minerals, but 
of the origin, form and other characteristics of the veins in which they are found, 


SaLtmon, Artiur L. Cornwall. 
1903, London, pp. 16-21. 
A short general description of tin-mining in Cornwall, adapted to the needs of 
tourists not particularly interested in the subject. 


SALMON, H. C. The mines and mining operations of Cornwall. 
Mg. Smelt. Mag. Mo. Rev. Pract. Mg. Quarry. Met., Vol. 5, 1864, pp. 257, 328. 
Not available to the authors. 


SAUNDERS, C. D. See No. 1414. 
ScriIvenor, J. B., and Reimp, Clement. See No. 1638. 


Simmons, Wm. The metallic ores of Cornwall. 
Proe. Liverpool Geol. Soc., Vol. 3, 1878, Liverpool, pp. 28-35. 
Brief description of occurrences of the ores of tin, copper, iron and lead. 


SKEWES, Epwarp. Red river tin stream, Cornwall. 
Eng. Mg. Journ., Vol. 74, 1902, New York, pp. 178-180, figs. 5. 
Abstract: Min. Ind. for 1902, Vol. 11, 1903, New York and London, p. 653. 
An article discussing the mode of operation of the Cornish tin mines, the loss of 
tin, ete. 


Smiru, Grorce. See No. 1418. 


SmytH, WArINGtoN W. Metallic mining (tin mines). 


Brit. Mfr. Indust., Vol. 2, 1876, London, pp. 26-30. 
Treats of the occurrence of copper and tin in certain districts of England. , 


SoLtty, R. H. See No. 1640. 
Sparco, T. See No. 1699. 


Sretzner, A. W. Das Zinnerzvorkommen auf der Grube East Wheal 


Lovell in Cornwall. 
Mitth. Verh. Bergmiinn. Vereins zu Freiberg. Sitzg., Vol. 2, Nov. 1876. 
Digest: Neues Jahrb. Min., 1877, Stuttgart, pp. 416-417. . 
Berg. Hiitt. Zeit., Vol. 35, 1876, Leipzig, pp. 417-419. 
Based on ‘‘ The tin deposits of East Wheal Lovell’? by C. Le Neve Foster, 
published in Trans. Roy. Geol. Soe. Cornwall, Vol. 9, 1875, Penzance, pp. 167-176. 
First reference not available to the authors. 
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459. STEPHENS, Francis J. Abstract of essay on the ‘‘ Mineral resources of 
Falmouth.” 


54th Ann. Rep. Roy. Cornwall Polyt. Soc., 1886, Falmouth, p. 193. 
Tin is mentioned as Scouring at Bennance mine, Falmouth, 


460. STerHens, F. J. The ancient tin mining districts of Cornwall. 


72d Ann. Rep. Roy. Cornwall Polyt. Soc., 1904, Falmouth, pp. 101-114. 
Notes on the geology, minerals and mines of Levant, St. Ives and Zennor. 


461. SrepHens, Hucu. Remarks on the mineral phenomena of Huel Rose 
in the parish of Sithney. 
Rep. Proc. Min. Ass. Cornwall and Devon, 1871 (1872), Truro, pp. 47-49. 


462. Symons, Brenton. Treatise on the geology of Cornwall. 


1884, Penzance. 
Not available to the authors. 


463. Symons, R. On Carclaze tin and china clay pit. 
Journ.” Roy. Inst. Cornwall, Vol. 6, 1881, Truro, pp. 140-1483, map 1. 
Describes in a general way Carclaze mine which yielded 10 to 12 tons of tin ore 
per year from small veins in a decomposed granite (growan). Had for many years 
produced large quantities of china clay and workings covered over 15 acres. 


464. TAytor, CuHAs. D. Description of the tin stream works in Restronguet 
Creek near Truro. 
Proc. Inst. Mech. Eng. for 1878, Birmingham, pp. 155-166, pls. 58-59. 
Discussion 162-166. 
Extracts: Bull. Soc. Indust. min., ser. 2, Vol. 4, 1875, Saint tienne, pp. 678-680. 
Berg. Hiitt. Zeit., Vol. 35, 1876, Leipzig, pp. 448-444. 
Description of methods used in recovering ‘‘a valuable deposit of stream tin which 
is found under the water in Restronguet Creek, and lies on the rock beneath the . 
mud and silt that form the bottom of the creek.’’ 


Taytor, J. See No. 1668. 
TaAyLor, JoHN. See Nos. 1419, 1576. 
THIOLLIER, M. A. See No. 1579. 


465. Tuomas, CHas. Remarks on mining in Cornwall and Devon. 
22d Ann. Rep. Roy. Cornwall Polyt. Soc., 1854, Falmouth, pp. 28-35. 
Treats of the geological and mineralogical character of the rocks that have been 
found most productive of metallic ores. 


466. Tuomas, C. Mining fields of the West, Cornwall and Devon. 1867. 


Not available to the authors. 


467. Tuomas, Herpert. Cornish mining interviews. Underground scenes 


by J. C. Burrows. 
1896, Camborne, pp. 351. 
Treats of tin mining in a popular way, and contains an interview with Capt. 
John Penberthy on * Bolivia as a tin-producing country and its probable effect 
on Cornwall ’’ (pp. 1-8). 
The illustrations are good and have been widely reprinted. See 320 and 475, 
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468. ———-. The mineralogical constitution of the finer material of the 
Bunter pebble-bed in the west of England. 

Quart. Journ. Geol. Soe. London, Vol. 58, 1902, London, p. 623. 

Paragraph on cassiterite ‘‘ Difficult to distinguish from rutile, but it occurs in 
small quantity in the heavy residues from some of these sands. Seem to be two 
modes of occurrence: (I) in pale-yellow, well-shaped crystals, and (II) in more 
or less rounded brownish grains.’’ 


469. Tuomas, JostaAH. Description of the operations at Dolcoath mine. 


Journ. Roy. Inst. Cornwall, Vol. 3, No. 11, 1870, Truro, pp. 191-197. 

An account of the mine, and manner of working it. Author states that at time of 
writing he believes ‘‘ we are working to a greater depth, and raising a larger 
quantity of tin, as well as making greater profits, than any other tin mine in 
the world. 


““The mine has been producing of late about 87 tons of black tin per month, or 
1050 tons per year.’’ 


470. ———. Description of Dolcoath main lode, illustrated by transverse 
section, and specimens from the lode and country. 
Rep. Proc, Min, Ass. Cornwall and Devon, for 1882 (1883), Truro, pp. 13-15. 
Dolcoath is the deepest metalliferous mine in Cornwall. The granite has become 


softer, and the tin lodes larger and more productive with depth; mine shows no 
sign of decay. 


471. THomaAs, R. Report on a survey of the mining district of Cornwall, 
from Chasewater to Camborne. 


1819, London. 
Not available to the authors. 


472. THomas, R. A. Notes on Cornish mines in 1896. 


64th Ann. Rep. Roy. Cornwall Polyt. Soc., 1896, Falmouth, pp. 89-94. 
Discussion of the decreased tin output of Cornwall, and of means for its increase. 


Tuomas, R. ArtrHur. See No. 1666. 


473. THomas, Ricuarp A. Some observations on the “Great Flat Lode” in 
Wheal Uny mine, near Redruth. 
54th Ann. Rep. Roy. Cornwall Polyt. Soc., 1886, Falmouth, pp. 184-188. 1500 
words. 
Calls Great Flat Lode a ‘‘ true fissure vein,’’ but says it reaches 72 feet 
(12 fathoms) in width with a small amount of tin distributed evenly through it. 
Dip varies. Slickensides occur where vein narrows. Many ‘‘ cross-courses’’ break 
up the vein. Generally dips to the west. Occasionally rich enough to work 30 
feet wide. Copper ores in upper part of vein and some chalcopyrite below. 


474. THomAs, Wm. Excursion to Cornwall. 
Proc. Geol. Ass., Vol. 10, 1887, London, pp. 196-215, figs. 7. 
Mentions a few general points about Carclaze, Carn Brea and other tin mines. 
475. THomAS, Wm., and Burrows, J. C. ’Mongst mines and miners, under- 
ground scenes by flashlight. 


1883, London and Camborne, pp. 82, pls. 26. Colored section of Dolcoath main lode, 
62% fathoms per inch. 
Written in popular style. The plates are excellent. See 467. 


476, TREDINNICK, R. Tin and tin mining. 


Mg. Journ. Railw. Comm. Gaz., Vol. 46, 1876, London, p. 1888. 
General article giving amount of ore raised and profits derived from some of the 
Cornwall mines. 
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477. TREGASKIS, JAMES. Remarks on the geology of Cornwall and Devon in 
connection with the deposits of metallic ores and on the bearing of 
productive lodes. 


(Two lectures.) 1857, Redruth. 
Not available to the authors. 


478. TweepDy, W. M. Notices of minerals of uncommon occurrence recently - 
found in Cornwall. 


21st Ann. Rep. Roy. Inst. Cornwall, 1841 (1842), Truro, pp. 38-39. 
Among other minerals which author mentions as uncommon are wood-tin and 
detached crystals of tinstone and sandstone in the form of crystals of feldspar. 


479. ————. A description of the Lode at Wheal Coates Mine, in which the 
pseudomorphous crystals of tin occurred. 


27th Ann. Rep. Roy. Inst. Cornwall, 1845, Truro, pp. 20-24. 
Mineralogical and geological description of the tin deposits at Wheal Coates, 
with detailed descriptions of individual pseudomorphs of cassiterite after feldspar. 


Tytor, A. See No. 1420. 


480. UNWIN, GrorcE. Letters, remarks, etc., with a view to open an extensive 
trade in the article of tin from the county of Cornwall to India, Persia 
and China. 


1790, London. 
Not available to the authors. 


481. Ussner, W. A. E., and MacAtistrer, D. A. Summary of progress of the 
geological survey of the United Kingdom. 


Mem. Geol. Surv. Great Britain for 1903 (1904), London, pp. 22-23, 26-28. 
Report on the progress of tin mining in Cornwall for year 1903. 


48la. VIvIAN, JoSEPH. Reminiscence of mining in Cornwall. 


Mg. Sci. Press, Vol. 100, 1910, San Francisco, pp. 743-745, map. 
Treats of the early history of copper and tin mining in Cornwall. 


482. Wait, F. W. The tin mines of Cornwall. 


Mg. Journ. Railw. Comm. Gaz. Vol. 54, 1884, London, p. 1423. 

Report of a lecture delivered before the Menai Society. Begins with the early 
history of tin in Cornwall, tracing it down to the present time. Gives description 
of principal mines. Treats of tin itself, the manner of occurrences and working. 
The Cornish miner, his habits, characteristics and mining methods, with the dif- 
ficulties encountered. Popular. 


482a. WALKER, Epwarp. The Red River, Cornwall. 


Mg. Sci. Press, Vol. 97, 1908, San Francisco, p. 849. Map of Cornwall. 
An account of the trouble caused in the Red River due to the tailings from the 
tin mines. 


WARNER, RicHarp. See No. 1421. 


483. Watson, J. Y. A compendium of British mining, with statistical notices 
of the principal mines in Cornwall; to which is added ....a glossary 
of the terms and usages of mining. London, 1843. 
Mg. Journ. Railw. Comm. Gaz., Vol. 21, 1851, London, pp. 3, 22, 27, 39, 50, 62. 
Treated under heads: General features of a mine; on the nature of veins; the 
nature of lodes; the system of Cornish mining; on ‘‘ bounding.’’ 
Reprinted with revisions and corrections up to 1851. 
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484, Wrpp, —, and GrEacH, —. History and progress of mining in the Caradon 
and Liskeard district. 
Not available to the authors. 


WEEKS, JOSEPH D. See No. 1372. 


485. West, H. E. Cornish tin mining. 
Mg. Sci. Press, Vol. 94, 1907, San Francisco, pp. 179-181, 213-214. 


486. Wuitr, W. T. The south or main tin lode of Wheal Peevor. 


Trans. Min. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 81-84. 


A description of a tin lode with its faulting. At one place the throw is 75 
fathoms. 


487. WILLIAMS, ARCHIBALD. The romance of mining. The tin mines of 
Cornwall. 
London and Philadelphia, 1905, pp. 258-273. 
A popular and fairly accurate account of tin mining in Cornwall. 


488. WILLIAMS, JouHn. Account of some remarkable disturbances in the 
veins of the mine called Huel Peever, in Cornwall. 


Trans. Geol. Soc. London, Vol. 4, 1817, London, pp. 139-145. 

Huel Peever contains numerous examples of almost every species of interrup- 
tion known to Cornwall veins. Its tin vein was so heaved by other veins that it 
was not again discovered for forty years. Describes the disturbed condition of the 
veins. 


489. WittrAms, R. H. Occurrence of tin in the St. Austell district. 
Mg. Journ. Railw. Comm. Gaz., Vol. 80, 1906, London, pp. 276-277, 1200 words. 
“A review of this district in Cornwall, England, describing the geological 
structure.”’ 


489a. Woopwarp, J(oun). A catalogue of English native fossils in the col- 
lection of J. Woodward, M. D. 

1728, London, 3 vois., bound together. Vol. I, pp. 198-206. Vol. III, pp. 40-41. 

In the first reference 30 specimens of Cornish tin ores are briefly described with 


short, quaint descriptions, written by T. Lower, of most of the mines from which 
they came. 


In the third volume, which treats of foreign specimens, 18 specimens of tin ore 
from Saxony and Bohemia are noted. 


WorrnH, R. N. See Nos. 1425, 1426, 1427. 


490. ZiRKEL, FERDINAND. Bergmannische Mittheilungen tiber Cornwall. | 
Zeitschr. Berg. Hiitt. Sal. preuss. Sta., Vol. 9, 1861, Berlin, pp. B 242-261, figs. 4. 
Treated under the heads: Ore in Cornwall, dressing, metallurgy and production. 


EUROPE 


RoLker, CHAS. M. See No. 1357. 


See under Austria (Bohemia), England (Cornwall and Devonshire), 
France, Germany, Ireland, Italy, Norway, Portugal, Russia, Scotland, 
Spain, Sweden. 


FINLAND 


See under Russia. 


tees se acti 
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491. ANonymMous. Appercu de l’extraction et du commerce des substances 


es 


493. 


minérales en France avant la Révolution. 
Journ. Mines, Vol. 1, No. 1, 1794-1795, Paris, pp. 72-73. 
Notes a report by M. Schreiber on the finding of bits of metallic tin in Pieux, 
Manche, France. 


Ueber die Auffindung des Zinns in Frankreich. 
Tasch. ges. Min. fiir 1815, Vol. 9, IJ, Frankfort-am-Main, pp. 560-562. 
Brief account of the discovery of tin veins in France in 1809. 


——. Tin mines in France. 
Mg. Journ. Railw. Comm. Gaz. Vol. 1, 18385, London, p. 53. 
Tin was not known to exist in France until 1809, and it was not until 1817 that 
a deposit was discovered. This was found by a marine officer, and Dufrénoy was 
sent to examine it. The tin ore occurs at the junction of granite and slate and 
the country bears a marked resemblance to Cornwall. 


494, . Tin in Montebras, France. 

Min. Ind. for 1899, Vol. 8, 1900, New York and London, p. 621. 

Deposits of tin at Montebras are at contact of granite and feldspathic porphyry. 
Ore said to average 4 per cent, which would be above the grade of other European 
deposits. 

495. Tin in France. 

Min. Ind. for 1901, Vol. 10, 1902, New York and London, pp. 637-646. 

Small veins carrying cassiterite are known to occur near Vaulry and have been 
worked from time to time. Recently a company, the Société des Mines de Vaulry 
et Cieux, secured a concession of alluvial ground near by, and some ore is 
being produced. 

496. ————. The mines of Montebras. 

Mg. Journ. Railw. Comm. Gaz. Vol. 84, 1908, London, p. 3. 

A very general description of the developments, dressing plants, and tin deposits 
at Montebras in central France. 

Antimony, amblygonite and montebrasite occur with tin ore said to average 
2 per cent cassiterite. 

497. Aupipert, E. Sur le gite d’étain oxydé de Maupas, Morbihan. 


498. 


499. 


Ann, Mines, ser. 4, Vol. 7, 1845, Paris, pp. 181-186. 
Review in Neues Jahrb. Min. 1847, Stuttgart, pp. 3858-360. 
Description of tin veins of Maupas, France. 


Baupot, F. Les mines d’étain de la Villeder (Morbihan). 

Bull. Soc. Indust. min., ser. 3, Vol. 1, Livre 1, 1887, Saint Stienne, pp. 151-187. 

Treats of the situation and size of the concession; history of the discovery of the 
veins and their former working by the Romans, and other attempts at working the 
veins. Describés the working of alluvial deposits of the locality, and geology. 
States that pyrite, mispickel, sphalerite, galena, quartz, emerald, muscovite and 
plogopite micas, gilbertite, tourmaline, topaz and feldspar are found with the 
cassiterite, all of which are described at some length, as are the veins. Much 
space is given to a description of the working of the mine, its machinery, etc. 


Beck, Ricuarp. See No. 1299. 


BLAvVieR, Ep., and Lorirux, T. Sur un gite d’étain nouvellement 
découvert, a la Villeder (Morbihan). 
Ann. Mines, ser. 38, Vol. 6, 1834, Paris, pp. 381-388. 
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500. Burtue, M. P. L. Note sur Jes travaux de recherche exécutés &4 Meymac, 
(S. France). 
Ann. Mines, ser. 9, Vol. 12, 1897, Paris, pp. 5-31. ie 
Extract: Zeitschr. prakt. Geol., 1897, Berlin, pp. 418-420. 
Deposit not important from commercial standpoint, but, geologically, has attracted 
attention because of peculiarities. The deposit is described in detail. 


501. Corra, BERNARD von. A treatise on ore deposits. 
Translated by F. Prime, Jr., 1870, New York, pp. 380-384. 
Treats of tin deposits of Brittany. 


502. Cressac, C. pe. Die Entdeckung des Zinns in Frankreich. 
Ges. Nat. Freunde Berlin Mag. neust. entd. ges. Nat., Vol. 4, 1810, Berlin, 
pp. 239-240. 


503. Cressac, C. pE. Notice sur la découverte de 1]’étain en France. 

Journ. Mines, No. 198, Vol. 33, 1813, Paris, pp. 435-452. 

(1) Reconnaissance et indication d’un second gisement d’étain dans le département 
de la Haute-Vienne. 

(2) Traduction littérale de l’indication du gisement d’étain reconnu par le mineur 
saxon Schnor de Schnéeberg. 

(3) Reconnaissance et indication d’un troisiéme gisement d’étain dans le départe- 
ment de Ja Haute-Vienne. 


D——, C. H. See No. 1386. 
D’AcHTARDI, ANTONIO. See No. 1313. 


504. DAUBREE, AUGUSTE. Note sur le kaolin de La Lizolle et d’Echassiéres, 
département de J’Allier, et sur l’existence de minerai d’étain qui y a 
été exploité 4 une époque extrémement reculée. 

C. R. Acad. Sci., Vol. 68, 1869, Paris, pp. 1135-1139. 


See Nos. 1314 and 1316. 
Davins!D.1C. See Nomis3i7. 


505. Davy, L. Sur J’ancienneté probable de lexploitation de l’étain, en 
Bretagne. 

C. R. Acad. Sci., Vol. 125, 1897, Paris, pp. 337-339. 

Abstract: Lébesconte, P., Bull. Soe. sci. méd. Ouest, Vol. 7, 1898, Rennes, pp. 
61-53. 

Found slag with small grains of crystalline tin near old excavations, | Con- 
sidered to be product of ancient smelting. Found veins near by containing tin. 
Veins cut upper Silurian metamorphic rocks. They consist of quartz with musco- 
vite, cassiterite, tourmaline, ete. Cassiterite where vein is most micaceous. Thinks 
work was done by Gauls before Roman conquest. Location: between Abbaretz 
and Vay in Lower Loire. 


506. Durrtenoy, P. A. Sur le plateau central de la France, et particuliére- 
ment sur les terrains secondaires qui recouvrent les pentes meridio- 
nales du massif primitif qui le compose. 

Ann. Mines, ser. 2, Vol. 3, 1828, Paris, pp. 55-57. 
Short account of the occurrence of tin in granite and gneiss in France, 


NO. 


507. 


508. 


509. 


510. 


511. 


512. 


513. 


514. 


515. 
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DUFRENOY, PIERRE ARMAND, et JUNCKER. Rapport sur les recherches et 
les essais de la mine d’étain de Piriac, département de la Loire 
Inférieure. 

Ann, Mines, Vol. 4, 1819, Paris, pp. 21-58. (See No. 513.) 


Durocuer, M. J. Observations sur les dépdts stanniféres de la Bretagne 
et sur les métaux précieux qu’ils renferment. 


C. R. Acad. Sci., Vol. 32, 1851, Paris, pp. 902-904, Vol. 45, 1857, pp. 522-525. 
Digest: Neues Jahrb. Min., 1852, Stuttgart, pp. 498-499. 


Fucus, E., et Launay, L. pe. Traité des gites minéraux et métalli- 
féres. 

Vol. 2, 1898, Paris, pp. 101-158. 

A general article upon the tin deposits of the world with an especially good 
description of the French tin deposits at La Villeder, Montebras, Creuse, Vaulry, 
Cieux, Colettes (Allier), Chanteloube and St. Leonard. Gives general geology and 
list of accompanying minerals at each place. 


GOUVENAIN, C. A. pe. Sur la dissémination de ]’étain et sur la présence 
du cobalt et de diverses autres substances dans les kaolins des Colettes 
et d’Echassiéres situés dans le département de 1’Allier. 

C. R. Acad. Sci., Vol. 78, 1874, Paris, pp. 1032-1034. 


GufpRAS, Marcet. Sur la presence de l’étain dans le département de la 
Lozére. ‘ 

C:, R. Acad. .Sci.,  Vol., 188, 1904, Paris, p. 1121. 

Digests: Trans. Inst. Mg. Eng., Vol. 27, 1903-1904 (1905), London and Newcastle- 
upon-Tyne, p. 629. 

Meg. Journ. Railw. Comm. Gaz., Vol. 75, 1904, London, p. 574. 

Neues Jahrb’ Min., 1906, I (Ref.), Stuttgart, p. 332. i 

Though department of Lozére is rich in metalliferous veins, tin ore has not 
hitherto been recorded there. Author discovered a vein close to Great Monastier 
fault, in parish of Barjac. Country rock is mica schist, vein dips 60°, and 
is 7% feet thick at outcrop. The gangue consists chiefly of barytes and quartz; 
between these is a thin band of cassiterite barely 1 inch thick with which are 
closely associated pyrolusite and wolframite. 


Hersart, Cu. Sur une nouvelle découverte de minerai d’étain dans le 
département de la Loire-Inférieure. 
Journ. Mines, Vol. 35, No. 208, 1814, Paris, pp. 293-308. 


JUNCKER, —, et Durr&énoy, P. A. - Rapport sur les recherches et les 
essais de la mine d’étain de Piriac, département de la Loire Inférieure. 
Ann. Mines, Vol. 4, 1819, Paris, pp. 21-58. 
Review: Tasch. ges. Min. 1824, Vol. 18, III, 1824, Frankfurt-am-Main, pp. 676-678, 
(See No. 507.) 


KERFORNE, F. Découverte d’un gisement d’étain et de wolfram dans 
l’ Ille-et-Vilaine. 


Bull. Soe. sci. méd. Ouest., Vol. 11, 1903, Rennes, pp. 448-449. 
Trav. Sci. Univ. Rennes, Vel. 2, 1908, Rennes, pp. 380-381. 
Digest: Neues Jahrb. Min., 1905, II (Ref.), Stuttgart, p. 369. 


Kernpt, C. H. Tupr. Ueber die neueren Zinngruben zu Piriac. 
Polyt. Centr., 1858, Leipzig, pp. 86, 106, 168. 
Not available to the authors. 
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516. Lacrorx, A. Minéralogie de le France et de ses colonies. Description 
physique et chemique des minéraux. Etude des conditions géologiques 
de leurs gisements. 


1901, Paris. Cassiterite. Tome 3, pp. 217-235. 

Crystallization and general description of cassiterite, pp. 217-220. In granites, 
Bretagne (Loire Inférieure), Plateau Central, p. 221. In quartz veins, pp. 221-231: 
Bretagne, pp. 223-227. Finistere, p. 223. Morbihan, pp. 223-227. Loire Inférieure, 
p. 227. Anjou, pp. 227-231. Maine-et-Loire, p. 227. Creuse, pp. 228-229. Correze 
(Meymac), pp. 229-230. Haute-Vienne, pp. 230-231. Charente, p. 231. Puy-de-Dome, 
p. 231. Allier, p. 231. Maures, Congo (10 words), Madagascar, Tonkin, p. 231. In 
veins with sulphides, Indochine (Laos), pp. 281-233. Alluvial deposits, pp. 233-235. 
Bretagne (Morbihan & Loire Inférieure), pp. 234-235. Plateau Central (Haute-Vienne 
& Creuse), p. 285. An excellent article treating cassiterite from the mineralogical 
standpoint. : 


517. LASSALLE, TH. Mines d’étain en France. 
Métallurgie, Vol. 31, 1900, Paris, pp. 3848, 345. 
Tin deposits of Montebras are on contact of granite and feldspathic porphyry. 


Ore said to average 4 per cent, which would be above the grade of other European 
deposits. 


518. LAunay, L. pe. Une mine de lithine en France. 

La Nature, 2d ser., No. 1464, Vol. 29, 1901, Paris, pp. 48-44. 

Digest: Geol. Centr., Vol. 1, 1901, Leipzig, p. 707. 

“‘Le gisement d’étain de Montebras dé@ji exploité par les anciens gaulois, fournit 
surtout maintenant de Vamblygonite (phosphate d’alumine et fluorure double de 
soude et de lithine) qui est utilisée pour la préparation des sels de lithine. Cette 
substance est accompagnée d’apatite et de plusieurs minéraux rares, tels que le 
niobium, la wavellite, Vurane, ete.’’—L. Pervinquiére. 


519. Liwur (le comte), pk. La mine d’étain de la Villeder. 
Bull. Soe. Hist. nat. Toulouse, Vol. 16, 1882, Toulouse, pp. 247-261. 


OT 
bo 
oO 


. Lopin, —. Note sur la constitution des gites stanniféres de la Villeder 
(Morbihan). 
Bull. Soc. geol. France, ser. 3, Vol. 12, 1884, Paris, pp. 645-666, map 1, figs. 3. 
Review: Neues Jahrb. Min., 1885, II (Ref.), Stuttgart, pp. 58-59. 


On 
bo 
eS 


Etude sur les gites métalliféres de Pontgibaud (France). 
Ann. Mines, ser. 9, Vol. 1, 1892, Paris, pp. 471-472. 


Louris, Henry. See No. 1340. 


522. MALLARD, Ernest. Note sur un filon d’étain oxydé situé prés du village 
de Montebras, commune de Soumans (Creuse). 
Mem. Soc. Sci. nat. arch. Creuse, Vol. 3, 1862, Guéret, pp. 161-167. 
Old excavations supposed to be ancient earthworks found to be over tin mines, 
to exploit which the work was done. Veins are in granite carrying black mica. 


523. —-——. Note sur les gisements stanniféres du Limousin et de la Marche, 


et sur quelques anciennes fouilles qui paraissent s’y rattacher. 

Ann. Mines, ser. 6. Vol. 10, 1866, Paris, pp. 821-352. 

Extrait par l’auteur, C. R. Acad. Sci., Vol: 62, 1866, Paris, pp. 223-225. 

Tin ores were discovered at Vaulry (Creuse) in 1812 and exploited by the 
government but given up in the ’60’s. Veins carried much columbite wolframite, 
mispickel, iron-arsenate, native copper, black oxide of copper, molybdenite, uranium- 
phosphate, fluorite, calcium phosphate, and barite. 
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FRANCE (Continued) , 
524. MazApr, —. Titan und Zirkonerde mit Molybdan, Zinn, Tungstein, 
Tantal, Cerium, Yttrium, Glycium, Nickel und Kobalt in den Mineral- 
Wassern von Neyrac. [Ardéche]. 


Institut, Vol. 20, 1852, Paris, p. 198. 
Not available to the authors. 


Pattison, S. R. See No. 1406. 
PHILLIPS, Je A ands ours: EH. See NOs 1350; 


525. Stnez, L. Des mines d’étain francais. (Etr. de Union bretonne.) 
1856, Nantes. 
Not available to the authors. 


526. Srmonin, L. Sur les mines d’étain de la Villeder (Morbihan). 


ora 


Bull. Soc. géol. France, ser. 2, Vol. 28, 1866, Paris, pp. 371-373. 


Stmonin, L. See No. 1416. 


FRENCH GUIANA 


527. DAMour, A. Note sur la présence du platine et de l’étain métallique 


dans les terrains auriféres de la Guyane. 
C. R. Acad. Sci., Vol. 52, 1861, Paris, pp. 688-690. 
Reports metallic tin in a small specimen (2 grams) from the Approuague River, 
French Guiana. 


GEORGIA 
RoLKeER, CHas. M. See No. 1357. 


U. S. Eleventh Census, 1890. See No. 1221. 


GERMANY 


528. ANoNyMous. Zinngewinnung zu Altenberg in s&échsischen Erzgebirge. 
Eisenzeitung, No. 24, 1888. 
Treats of the occurrence, mining, ore dressing and smelting of tin of Altenberg. 
Not available to the authors. 


529. Beck, RicHArp. Hinige Beobachtungen im Gebiete der Altenberg-Zinn- 
walder Zinnerzlagerstatten. 
Zeitschr. prakt. Geol., 1896, Berlin, p. 148. 


530. aa 5: Ueber die Erzlagerstatten von Schwartzenberg im sidchsischen 
Erzgebirge. 

Zeitschr. Deutsch. geol. Ges., Vol. 52, 1900, Protok., Berlin, pp. 58-60. 

Digest: Trans. Inst. Mg. Eng., Vol. 22, 1901-1902 (1903), London and Newcastle- 
upon-Tyne, p. 700. 

Near Schwarzenberg, in the Western Erzgebirge a dome of augen-gneiss forms 
the basement-rock which is mantled by mica-schist; on the north conformably 
overlain by phyllites but faulted against them on the south. All broken through 
by granite-dikes, In the altered schists occur two concentric ore belts intimately 
associated with crystalline limestone, dolomite and skarn (sahlite-actinolite-rock). 
Magnetite occurs in regular beds or inter-stratified with the limestone. Red 
and brown hematite beds are altered from magnetite. Other ores are in two dis- 


90 


531. 


532. 


533. 


534. 


535. 
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tinct groups: (1) pyrite-blende group, including iron-pyrite, zinc-blende, argentif- 
erous galena and copper pyrite with some arsenical and magnetic pyrites, more 
rarely polybasite and native silver; (2) the stanniferous group, including tinstone 
in columnar crystals, molybdenite, specular-iron ore, etc. 

The pyritic and stanniferous ores were the last constituents deposited from the 
siliceous solutions. 


Die Erzlagerstatten. 
Erl. geol. Specialkarte Kén. Sachsen, 19038, Leipzig, pp. 40-57. 
Digest: Trans. Inst. Mg. Eng., Vol. 27, 1905, London and Newcastle-upon-Tyne, 
p. 639. 
The Graupen tin deposits are described. 


See No. 1299. 


BEuUST, —, VON. Ueber die Zinnerzlagerstatten von Schlaggenwalde. 
Berg. Hiitt. Zeit., Vol. 27, 1868, Leipzig, pp. 3-4. 


BLODE, GorTLop von. Versuch einer Theorie tiber die Bildung des 
Geyer’schen Stockwerkes. 
Tasch. ges. Min., Vol. 10, I, 1816, Frankfurt-am-Main, pp. 1-32. 
Not available to the authors. 
Bonnarp, A. H. pe. Essai géognostique sur l’Erzgebirge ou sur les 
Montagnes métalliféres de la Saxe. 
Journ. Mines, Vol. 38, 1815, Paris, pp. 261-318, 339-382, 415-452. 
Also Tasch. ges. Min., Vol. 16, 1822, Frankfurt-am-Main, pp. 94-136, 508-538. 
Treats of the Saxon tin mines. 
BreItHAuPT, A. Die Paragenesis der Mineralien. Freiberg, 1849. 


Said to treat of tin deposits of Germany. 
Not available to the authors. 


Brown, A. SELwyn. See Nos. 1307 and 1308. 


CHARLETON, ARTHUR G. See No. 1810. 


. CHARPENTIER, J. F. W. Mineralogische geographie der Thursachsischen 


Lande. 


1778, Leipzig, geol. map, wood cuts 7. 
Contains many references to the tin deposits at Altenberg and other places 
in Saxony. 


. Corra, BERNARD von. Das Altenberger Zinnstockwerk. 


Berg. Hiitt. Zeit., Vol. 19, 1860, Leipzig, pp. 1-2. 


Mineralien der Freiberger Erzgange. 
Berg. Hiitt. Zeit., Vol. 19, 1860, Leipzig, pp. 301-305. 
Gives a list of the tin and other minerals of the Freiberg ore deposits. 


Altenberg Zwittergestein Festschrift zum hundertjahrigen 
Jubilaum der Kénigl. Sachs. Bergakademie zu Freiberg. 

1866, Dresden, p. 156. (Not seen.) 

Digest: Trans. Roy. Geol. Soc. Cornwall, Vol. 9, Penzance, p. 175. 

“Prof. von Cotta proves that there 1s a gradual passage from fine grained reddish 
granite to the almost compact black stanniferous Zwittergestein. The Zwitter- 
gestein is an altered granite which has lost about 3 per cent of silica and 2 per 
cent of potash and has taken up 4 per cent of ferrous oxide, and % per cent 
of stannic oxide.’’—C. Le Neve Foster. 
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540. ———. A treatise on ore deposits. 
Trans. by F. ‘Prime, 1870, New York. 
Treats of Altenberg tin stockwerk, pp. 106-109; tin deposits of Zinnwald, pp. 109-110; 
tin deposits of Graupen and Poebel, pp. 111; tin deposits of Marienberg, pp. 114-115; 
tin deposits of Ehrenfriedersdorf and Geyer, p. 115; tin deposits of District of Johann- 
georgenstadt and Eibenstock, pp. 123-124. 


541. ———-. Die Geologie der Gegenwart. 
1872, Leipzig, pp. 154-159. 
Describes the tin deposits of Germany, and more briefly the principal ones of 
other parts of the world. 


D’AcHIARDI, ANTONIO. See No. 13138. 


542. DatMEeR, Karu. Der Altenberg-Graupener Zinnerzlagerstattendistrict. 

Zeitschr. prakt. Geol., 1894, Berlin, pp. 313-322, with text figs. 

Digest: Trans. Fed. Inst. Mg. Eng., Vol. 10, 1895-1896, Newcastle-upon-Tyne and 
London, pp. 588-589. 

In district north of Teplitz, Archean rocks of the Erzgebirge are cut by quartz- 
porphyry, granite porphyry, and albite-granite intruded along fault lines. Tin 
closely connected with granite, which is youngest, but there are broad zones of 
impregnation around the granite, and these are the most important. Believes in 
pneumatolytic deposition. Seams contain chiefly quartz and lithia-mica_ with 
which are tinstone, wolframite and fluorspar, topaz being rarer. Chlorine shown 
to occur in the micas of Zinnwald, Graupen and Altenberg. Thinks chlorine played 
important part in the formation of the deposits. Stanniferous lodes near the 
‘‘impregnation zones’’ contain galena, arsenical and copper pyrites and malachite. 
Tin lodes of Graupen district said to pass gradually southeastwardly into pyrite- 
veins. Believes blende-bearing lead ores to be also in causal connection with 
granitic intrusion, but that the conditions that originated them, acted further 
away than those of the tin veins. 


543. Datmer, K. Gange der Zinnerz- und kiesigblendigen Bleierzformation 
im Schneeberger Kobaltfelde. 
Zeitschr. prakt. Geol., 1895, Berlin, pp. 228-229, 


544, ————. Die Erzlager von Schwarzenberg im Erzgebirge. 
Zeitschr. prakt. Geol., 1897, Berlin, pp. 265-272. 


DausreE, A. See No. 1314. 
Dagigs, D. C. See No. 1317. 


545. DeEcHEN, H. von. Die Bildung der Gange. 


Verh. nat. Ver. preuss. Rheinl. Westpb., Vol. 7, 1850, Bonn., pp. 161-175. 
Also, Neues Jahrb. Min., 1851, Stuttgart, pp. 210-220. 
Tin deposits of Germany and England described. 


Fawwns, Sypnry. See No. 1320. 


546. FREIESLEBEN, J.C. Das Kies-, Eisen- und Zinnsteinlager bei Breitenbrunn. 
Geognostische Arbeiten, Vol. 5, pp. 47ff. 
Extract: Tasch. ges. Min., 1820, Vol. 14, II, Frankfurt-am-Main, 1820, pp. 428-434. 
Not available to the authors. : 

547. ————._ Beitrage zur Geschichte, Statistik und Literatur des Sachsischen 

Erzbergbaues. 

1848, Freiberg. 
Not available to the authors. 


548. 


549, 


550. 


551. 
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Fucus, E., and LAunAy, L. pr. See No. 13238. 


GATZSCHMANN, M. F. See No. 1391. 


GMELIN, J. F. Beytrage zur Geschichte des deutschen Bergbaues. 
1788, Halle. 
Not available to the authors. 


GroppEckK, ALBERT. Traite des gites métalliféres. Translated from the 
German by H. Kuss. 
1884, Paris, pp. 242-251. 
Describes tin stockworks at Altenberg, Geyer, and Zinnwald, Saxony; and tin 
veins at Schalaggenwald and Graupen, Bohemia. Brief references to tin deposits 
are made at a number of other places in the book. 


Hatiwicu, H. Das Zinnerz-Vorkommen zu Graupen und Obergraupen 
und Art und Weise des Bergbaues daselbst in alter und neuer Zeit. 


Oest. Zeitschr. Berg. Hiitt., Vol. 16, 1868, Wien. pp. 150-151, first article. 
Extract from Dr. Hallwich’s ‘‘ Geschichte der Bergstadt Graupen.’’ 


Jars, G. See No. 416. 


Kuiestein, A. Altenberger Zinnstocks. 
Neues Jahrb. Min., Vol. 1, 1830, Stuttgart, pp. 256-261. 


LAmpPaApIus, W. A. See No. 1516. 


551a. Lepstus, Ricuarp. Geologie von Deutschland und den angrenzenden 


552, 


555. 


506) 


gebieten.’ 
Vol. 1, 1908, Leipzig, p. 66 et seq. 
The tin deposits of the Erzgebirge are briefly treated. 


Louis, Henry. See No. 13840. 


Manes [—]. Mémoire sur les mines d’étain de Saxe. 


Ann. Mines, Vol. 8, 1823, Paris, pp. 499-594, 837-886; Vol. 9, 1824, pp. 281-304, 
463-476, 625-656. 
Not available to the authors. 


. Mann, O. Zur Kenntniss erzgebirgischer Zinnerzlagerstatten. 


Sitz. Abh. Nat. Ges. ‘‘ Isis,’? 1904, Dresden, pp. 61-78, figs. 2, geol. map. 


. Mrxktucno-Mactay, M. von. Rutil und Zinnstein im Greifensteiner 


Granit. (Ehrenfriedersdorf.) 
Neues Jahrb. Min., 1885, II, Stuttgart, pp. 88-90. 


Occurrence of cassiterite as original rock making constituent: with rutile in 
lithia mica of ‘‘ Greifenstein.’’ 


MitLerR, HerMANN. Ueber die Bildung der Zinnstockwerke im 6stlichen 
Erzgebirge. 
Berg. Hiitt. Zeit., Vol. 24, 1865, Leipzig, pp. 178-180. 
Neues Jahrb. Min., 1865, Stuttgart, pp. 866-868. 


Beitrigen zur geognostischen Kenntniss des Erzgebirges. 
Vol. 2, 1867, Freiberg, 
Extract; Neues Jahrb. Min., 1867, Stuttgart, pp. 616-619. 
Not available to the authors. 
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557. ————. Ueber die Erzlagerstatten in der Umgegend von Berggiesshiibel. 


Erl. geol. Specialkarte Kén. Sachsen, 1890, Leipzig, p. 55. 


Giinge der Zinnerzformation. : 


558. ————. Die Erzgange des Annaberger Bergrevieres. 
Erl. geol. Specialkarte Kén. Sachsen, 1894, Leipzig. Zinnbergbau in den 
Annaberger Reyieren, pp. 32-86. Giinge der Zinnerz-Formation, pp. 67-71. 


559. ————. Die Erzgange des Freiberger Bergrevieres. 
Erl. geol. Specialkarte Kén. Sachsen, 1901, Leipzig, pp. 129-141. 
Treated under heads: Zinnerz und Kupfererz fiihrende Giinge; Zinnstockwerk bei 
Seiffen; Zinnseifenablagerungen bei Seiffen; Zinnerz fiihrende bei Freiberg; Zinn- 
seifen in der Gegend von Freiberg und Dorfhain. 


560. MUtuer, H., und Ricutrer [—]. Ueber das Vorkommen von Zinn in der 
Zinkblende der Freiberger Erzgange. 
Berg. Hiitt. Zeit., 1851, Leipzig, pp. 358-356. 


NowIckKI, CONSTANTIN VON. See No. 71. 


561. Oprr, H. V. Die Zinn- und Hisenerz-Gange der EHibenstocker Granitpartie 
und deren Umgebung inner halb der Bergamtsrefiere Johanngeorgen- 
stadt und Schneeberg. 


In Cotta (B.) Gang-studien, Vol. 2, Freiberg, 1854, pp. 1383-195. 
Digest: Neues Jahrb. Min., 1853, Stuttgart, pp. 725-726. 


PuILuirs, J. A., and Louis, H. See No. 1350. 


RAMMELSBERG, C. See No. 1687. 


562. Reuss, A. E. Die Umgebungen von Teplitz und Bilin, in Beziehung auf 
ihre geognostischen Verhaltnisse. Prag und Teplitz, 1840. 


Der Zinngiinge bei Graupen, p. 4; ueber das Zinnwalder Stockwerk und die Zinngiinge 
im Seegrunde, pp. 40-51. 


563. Reyer, Epuarp. Ueber die erzfiihrenden Tieferuptionen von Zinnwald- 
Altenberg und tiber den Zinnbergbau in diesem Gebiete. 
Jahrb. k. k. geol. Reichs., Vol. 29, 1879, Wien, pp. 1-60, figs. 4. 
Digest: Oest. Zeitschr. Berg. Hiitt., Vol. 27, 1879, Wein, pp. 494-495. 


564, ———. Tektonik der granitergiisse von Neudeck und Karlsbad, und 
Geschichte des Zinnbergbaues im Erzgebirge. 

Jahrb. k. k. geol. Reichs., Vol. 29, pt. 8, 1879, Wien, pp. 405-461. 

“‘This memoir is divided into: 

1. A study of the relations of the granite and schists. 

2. A discrimination of the various local kinds of granite, as being necessary for 
a knowledge of the nature and origin of the granite masses; with ‘both earlier 
descriptions of the several granites and the author’s own researches. 

3. The history of the most important tin-bearing rocks and tin works of the 
districts. These chapters are illustrated with several wood cuts, among which is a 
plan of the country between Carlsbad, Ebenstock and Schwarzenberg.’’ 
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565. ———-. The history of tin mining in Bohemia and Saxony. 


Iron Age, Vol. 24, Dec. 18, 1879, New York, p. 5. 
Probably an abstract from Jahrb. k. k. geol. Reichs., Vol. 29, 1879, Wien, pp. 
405-461. 


566. ———-. Beitrage zur Geschichte des Zinnbergbaues in Boéhmen und 
Sachsen. 
Oest. Zeitschr. Berg. Hiitt., Vol. 28, 1880, Wien, pp. 349-350, 366-367, 374-377, 
388-390, 399-400, 414-415, 422-424, 
567. ———.._ Zinn. 


1881, Berlin, pp. 6-101, figs. 7. 

I. Geologie yon Zinnwald und Altenberg. II. Geschichte des Zingbergbaues von 
Graupen, Zinnwald und Altenberg. III. Platten, Erenfriedersdorf, Geier. IV. Schlack- 
enwald. V. Kronik des Zinnbergbaues in Bémen und Sachsen. 


RosensuscH, H. See No. 1639. 


568. Ricker, AnvToN. Beitrag zur Kenntniss des Zinnerzvorkommens bei 
Schlaggenwald. 
Jahrb. k. k. geol. Reichs., Vol. 14, pt. 3, 1864, Wien, pp. 311-324. 
Digest: Neues Jahrb. Min., 1864, Stuttgart, p. 362. 
569. SANDBERGER, F. Ueber die Bildung von Erzgangen mittelst Auslaugung 
des Nebengesteins. 
Zeitschr. deutsch. geol. Ges., Vol. 32, 1880, Berlin, pp. 350-370. 


ScuErRTEL, A., and STELZNER, A. W. See No. 1643. 


570. Scumipt, ALBERT. Die Frage nach dem Ursprung des Zinns in der 


vorhistorischen Zinnbronze und das Fichtelgebirge. 


Montan. Ztg. Oest. Ungarn., Vol. 7, No. 19, 1900, Graz, pp. 479-482. 
Not available to the authors. 


571. ———-. Das Vorkommen von Zinnstein im Fichtelgebirge und dessen 
Gewinning im Mittelalter. 

Zeitschr. Berg. Hiitt. Sal. preuss. Sta., Vol. 54, 1906, Berlin, pp. 377-382. Mit 11 
text fig. 

Abstract: Geol. Centr., Vol. 9, 1907, Leipzig, p. 297. 

The Fichtelgebirge played a considerable role in the earlier historic and in pre- 
historic time as a source of tin. The tin bearing rocks appear in exactly the 
same relations and with the same paragenesis as in the cases of better known 
sources of tin. Most of the former mining operations were confined to the working 
of placers. At the villages Schénlind and Weissenhaid, six tin lodes were 
uncovered. ‘There appears to have been a further vein-like occurrence which is 
shown by float ore at Seehause in the Schneebergkette. The prospect of again 
carrying on placer mining is very slight. 

Translation of R. Birtling’s digest. 


572. ScHrépeR, M. Ueber Zinnerzginge des Eibenstocker Granitgebietes 


und die Entstehung derselben. 


Sitz. Nat. Ges., 1883, Leipzig, p. 7Off. 
Review: Neues Jahrb. Min., 1887, Stuttgart, I [Ref.], p. 268. 


573. ScuuLtTz, —. Bemerkungen auf einer bergmannischen Reise durch 


Sachsen und einer Theil von Bohmen. 


Arch. Bergb. Hiitt., Vol. 2, 1820, Breslau und Berlin, pp. b140-b142. 
Treats of tin deposits of Saxony. 
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573a. SINGEWALD, J. T., gk. The Erzgebirge tin deposits. 

Econ. Geol., Vol. 5, 1910, Lancaster, pp. 166-177, 265-272, figs. 2. (geol. maps) 
and 1 plate. 

The tin deposits are grouped around two belts of granite cutting across the 
Erzgebirge, between Saxony and Bohemia. Around the eastern belt are the tin 
mines of Sadisberg, Altenberg, Zinnwald, and Graupen, and around the western 

< are those of Sechneeberg, Annaberg, Joachimstahl, etc. 

At Sadisdorf a stockwork of veinlets has made zwitter of the granite—the feld- 
spars having been replaced by topaz and quartz. Cassiterite, fluorspar, pyrite, arseno- 
pyrite, chalcopyrite, chalcocite and cuprite have been impregnated in the granite. 
An eighteen-foot quartz vein carrying fluorspar, wolframite, molybdenite, and zinn- 
waldite cuts the granite. At Altenberg is a similar zwitter which extends down- 
ward about 700 feet. It carries an average of about 0.3 per cent tin and 0.002 
per cent of bismuth. At Zinnwald quartz veins 1% to 2 feet thick carrying 
cassiterite and wolframite (which is more important), with zinnwaldite, are 
worked. At Graupen the Luxer vein, now worked, contains white quartz which 
in places gives way to coarsely crystalline orthoclase and albite and to fluorspar. 
Cassiterite, lithium mica, wolframite, chalcopyrite, and galena are the other 
vein minerals. 

At Geyer zwitter bands are mined. At the Leier Mine north of Geyer a greisen 
dike 3 feet wide, localiy carrying 1 per cent tin, and tin-bearing veins are worked. 
The ores carry nearly 30 per cent of iron and arsenic. At Sauberg, tin veins occur in 
gneissic mica schist. No granite has been encountered. There are five groups which 
consist of 3 to 15 parallel veins each, 1 to 3 feet apart, and from 2 to 10 inches wide. 
They carry much arsenopyrite and some wolframite. At one place they are faulted 
by a silver cobalt vein. 

The deposits on the Austrian side are not described. 


574. STELZNER, A. W. Beitrage zur geognostischen Kenntniss des Erzgebirges. 
Vol. 1, 1865, Freiberg, pp. 3-58. 
Abstract: Die Granite von Geyer und Ehrenfriedersdorf sowie die Zinnerzlager- 
stiitten von Geyer. 
Neues Jahrb. Min., 1865, pp. 863-866; 1866, Stuttgart, pp. 229-230. 


575. ———. Beitrage zur Entstehung der Freiberger Bleierz- und der 
erzgebirgischen Zinnerzgange. 
Zeitschr. prakt. Geol., 1896, Berlin, pp. 377-412. 
Digest: Neues Jahrb. Min., 1898, If (Min), Stuttgart, pp. 72-74. 
Thinks ore deposits due to ascending waters. No rutile present in deposits. 


STELZNER, A. W., and ScHERTEL, A. See No. 1643. 


576. STERNBERGER, Karu. Die drarischen Bergbau-Unternehmungen im _ boh- 
mischen Erzgebirge. 
Oest. Zeitschr. Berg. Hiitt., Vol. 5, 1857, Wien, pp. 62-63. 


577. TELKIN (Vice-Consul). Tin mining in Saxony. 
Mg. Journ. Railw. Comm. Gaz., Vol. 81, 1907, London, p. 624. 
Notes a revival of Erzgebirge mines, which flourished in 16th and 17th centuries, 
“but began to be abandoned when the South American deposits were discovered.”’ 


578. Viepic, W. Die Silber-Wismutgange von Johanngeorgenstadt im Erzge- 
birge. : 
Zeitschr. prakt. Geol., Vol. 18, 1905, Berlin, pp. 95-96. 


578a. WEINSCHENK, Ernst. Die Kieslagerstatte im Silberberg bei Bodenmais. 


Abh. Math. Phys. Classe Kin. Bay. Akad. Wiss., Vol. 21, Miinchen, 1901, pp. 
349-410. 
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Digest Translation: Trans. Inst. Mg. Eng., Vol. 22, 1901-2 (1903), London and 
Newceastle-upon-Tyne, p. 694. 
‘““Among other interesting minerals from this locality are graphite, tinstone, 
tourmaline, garnet, etc.’’ 


GREENLAND 


579. ALLEN, THo. Memorandums respecting some minerals from Greenland. 


Ann. Philos., 1818, London, p. 107. 
Tin is briefly mentioned as being found among other minerals in Greenland, 


580. Anonymous. Half hours in the far north. 


Dodd, Mead and Co., New York, p. 145. 

‘“‘We were happy enough to obtain a few minerals, some specimens of rough 
garnets, allanite, tantalite, molybdenite, etc., with copper, tin, and iron ores in 
small quantities (near Frederikshaabs, Greenland).’’ 


581. Bocetnp, O. B. Mineralogia Groenlandica. 


Medd. Grinl., Vol. 32, 1905, Kjgbenhavn, pp. 89-91. 
Mentions the finding of cassiterite in Greenland. 


582. Funk, Gust. Berattelse om en mineralogisk resa i Syd-Gronland som- 
maren 1897. 
Medd. Grénl. 144 hefte, 1898, Kj@benhavn, p. 261. 
(Résumé des Communications sur le Grénland p. 416.) 
Briefly mentions cassiterite as having been found in small quantities during 
the trip. 


583. GresecKE, K. L. Mineralogiske rejse i Gronland. 
1878, Kjébenhavn. 
Cassiterite was found in the Christianshaabs district (p. 83); in the Frederiks- 
haabs district on Arsuk Fjord (pp. 161, 180 and 3388) and at Itivdliarsuk in the 
Godhavn district (p. 289). 
Unimportant except as showing distribution and mineralogical occurrence. 


584. Horr, TH. Om tinstenens forekomst ved Ivikaet ved Arsut Fjord i 
Syd-Gronland. 
Vid. Medd. nat. Foren. Kjdébenhavn, for 1854 (1855), Kjgbenhavn, pp. 201-204, 
fig. 1 in text. 


585. Rink, Henry. Danish Greenland its people and its products. Edited by 
R. Brown. 


1877, London, p. 391. 
Merely states that ‘* tinstone accompanies the cryolite.’’ 


586. TAyLeR, J. W. On the veins of tin-ore at Evigtok, near Arksut, Green- 
land. 

Quart. Journ. Geol. Soc. London, Vol. 15, 1859, London, pp. 606-607. 

Quoted in Fawns, Sydney, ‘‘ Tin deposits of the world,’’ 1905, p. 146. 

About twenty veins through an area 80 by 1500 feet, also disseminated through 
rocks with fine grained galena and tantalite. One and one-half inches of cassiterite 
on one side of largest vein, which is ten inches wide. Gangue feldspar, quartz, 
fluorspar, and ‘‘sparry iron ’’; vein runs into white cryolite. Other accompanying 
minerals are ‘‘ blende,’? copper, iron and arsenical pyrites, black eryolite, ‘* molyb- 
dena,’”’ and zircon. No wolframite. 
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HONDURAS 


586a. Montis, E. pe. Mining in Honduras. 
Mex. Mg. Journ., Vol. 7, 1968, Mexico, p. 24. 
Makes bare statement that, among other metals, tin is found in Honduras. 


IDAHO 
HANKS, H. G. See No. 218. 


586b. LINDGREN, WALDEMAR. A geological reconnaissance across the Bitter- 
root Range and Clearwater Mountains in Montana and Idaho. 
U. S. Geol. Surv., Prof. Paper No. 27, 1904, Washington, D. C., p. 89. 


““Stream tin [wood tin, F. L. H.] is frequently found with the geld in this 
{Hughes] creek.’’ 


INDIA 


587. Anonymous. Occurrence of tin in India. 


Mg. Journ. Railw. Comm. Gaz., Vol. 75, 1904, London, p. 605. 

Note stating a new discovery of tin ore has been made at Hosainpura, State of 
Palanpur. Mineral occurs in large distinct crystals, together with the mineral 
gadolinite, as a constituent of tourmaline-pegmatite. 


588. ————. Mineral production of India. 


Bull. Imp. Inst. Great Britain, Vol. 4, No. 2, 1906, London, pp. 156- 164, 

Brief review of mineral productions of India as given by Rec. Geol. Sury. India, 
Vol. 33, pt. 1, 1906, Calcutta, pp. 1-32. 

““Tin ore is found in the Hazaribagh district of Chota Nagpur and other localities 
of India proper, but it has only been worked to any extent in South Burma. The 
total output in 1904 just exceeded 70 tons. It is sent to the Straits Settlements, 
from which the greater part of the tin imported into India is obtained. The metal 
is mainly employed in India to form a coating in the inside of copper cooking 
utensils, which is renewed from time to time. The consumption shows no signs 
of increase.’? (Whole Ref.) 


589. Batt, V. A manual of the geology of India. 


Geol. Surv. India, pt. 3, 1881, Calcutta, pp. 318-322. 
‘The only localities (Indian) where tin ore occurs in sufficient quantities to be of 
commercial value are situated in the Tenasserim division of British Burma. 


590. ————. The mineral resources of India and their development. 

Journ. Soe. Arts, Vol. 30, 1882, London, p. 583. 

Although ores of tin do occur in parts of the Indian Peninsula, there is at present 
time no deposit large enough to warrant working to any great extent. Localities 
where tin ore occurs are numerous. Mostly included in the strip of land in Tenas- 
serim which extends from Yé to Maleewoon, a distance of about 400 miles. Sources 
of stream tin, which is found in the majority of rivers of this district, are in range 
of hills separating British Tenasserim from Siam. An attempt was made by a 
British company at Maleewoon to work deposits, but it resulted in loss, Working of 
ore is carried on by Chinese, Shans and Burmese. 


D’AcHIARDI, ANTONIO. See No. 1313. 


591. HoLttanp, T. H. Tin ore and gadolinite in Palanpur. 
Rec. Geol. Surv. India, Vol. 31, 1904, Calcutta, p. 43. 
In Sept. 1908, tin ore was discovered at Hosainpura, Palanpur State. ‘* Mineral 
occurs in distinct, large crystals as a constituent of tourmaline-pegmatite together 
with the mineral gadclinite.’’ 
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592. Kine, W. Index of the local distribution of important Spinoneaes etc., 
in India. 
Rec. Geol. Sury. India, Vol. 22, pt. 4, 1889, Calcutta, p. 254. 
Tin ores are mentioned as coming from Chota Nagpur; Nurgo or Nurunga, where 
there are grains of tinstone in gneiss; Phira, and at Simratari, where mere traces 
have been found. 


593. MALLer, F. R. Geological notes on part of Northern Hazaribagh. 

Rec. Geol. Surv. India, Vol. 7, pt. I, 1874, Calcutta, pp. 35-36, 43. 

Cassiterite, is found at Nurgo, a village south of Baraka in grains thickly dis- 
tributed through a thinly foliated gneiss containing some thin ‘‘ seams of peg- 
matite.’’ Also occurs in lepidolite in pegmatite at Pihra, and in granite cutting 
mica schist at Simratari, west of Pihra. 

Natives smelted tin ore for iron ore and when they saw the white metal, thought 
they had obtained silver. 


594, ————_. A manual of the geology of India. pt. 4. 


1887, Calcutta, pp. 54-55. 
‘“Tinstone has been reported from several parts of the peninsula of India, but no- 
where has it as yet been found in any quantity.’’ 


595. Mepiicotr, H. B. and BLanrorp, W. T. Tin in India. 


Manual of the Geology of India, Calcutta, 1879, pp. 19, 708. 
Mr. Mallet found tinstone in the gneiss in district of Hazaribagh. Tinstone is 
found in some abundance in parts of the Tenasserim and in Martaban. 


596. OaTEs, Ropert. The copper and tin deposits of Chota-Nagpore, Bengal, 
India. 
Trans. Fed. Inst. Mg. Eng., Vol. 9, 1895, Newcastle-upon-Tyne and London, pp. 
445-451, pls. 24, 25. 
Gives geology, account of the working, machinery used and results obtained, at 
Narungo tin-mine, 5 miles north of Baragunda. 


Puitures, J. A., and Louis, H. See No. 1359. 


597. Rupra, Sarat C. Mineral resources of British India. 


Trans, Amer. Inst. Mg. Eng., Vol. 34, 1904, New York, p. 828. 

** Although no deposit of tin ore has yet been discovered in Peninsular India, stray 
samples have been found in Bengal, Chota-Nagpur, Bombay and Bastar. The only 
place in British India where this mineral is known to exist in a large quantity is in 
Lower Burma, at Amherst, Tavoy and Mergui.’”’ 


598. SrepHens, F. J. Geology and mineral resources of Kumaon and Garhval. 
Trans. Inst. Mg. Met., Vol. 10, 1901-1992 London, pp. 394, 401, 411. 
Tin is briefly mentioned as occurring in small quantities in India. 


IRELAND 


599. ANoNymMous. Tin ore and gold in Wicklow, Ireland. 


Amer. Journ. Sci. Arts, ser. 2, Vol. 11, 1851; New Haven, p. 282. 
Gives following analysis of tin ore made by W. Mallet: 


SSP ELON. GE HOLL TIME Ah facsalecnteie pile ste telelta claleisictsielel eae ish QOL20 
Peroxy de) Of) (10M .ferm cfs o,-pseie vleie e'oieieteie rivin «|<folelniataielaustaiaigle)sie 2.41 
SilL Ca ryyetepeladelale,-ibivis dpsetaretelatelsTiteseisierelslo Sia nicletoitelaideteisiotel= telatele 0.84 

98.51”? 


FAWNS, SypNEY. See No. 1320. 


© 
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IRELAND (Continued) 


600. Frrron, WILLIAM. Notice respecting the geological ‘structure of the vicin- 
ity of Dublin; with an account of some rare minerals found in Ireland. 


Trans. Geol. Soc. London, Vol. 1, 1811, London, p. 270. 
Tinstone found in the gold mines of Wicklow. 


601. KinAHAN, G. H. On the mode of occurrence and the winning of gold 
in Ireland. 
Sci. Proc. Roy. Dublin Soc., n. s., Vol. 8, 1888, Dublin, p. 272. 


Tinstone crystals are mentioned as occurring with the gold at Ballinvally. Found 
also in Monaglogh and Coolbawn, 


602. ————. Economic geology of Ireland. 

Journ. Roy. Geol. Soc. Ireland, Vol. 18 (Vol. 8, new series), 1889, Dublin, pp. 11, 
17, 79, 82, 86, 121, 122. ; 

A collection of papers appearing in the Sci. Proc. Roy. Dublin Soc., from March 
1886 onward. Three counties in which tin is said to be found: 

1. County Dublin, Dalkey, at Kingstown with lead and zine in granite. Only place 
in Ireland that it is known in a lode. Rumored at Kilcrohane (Sheep Head) County 
Cork, but not authenticated. 

2. County Kerry, Lough Leane, Killarney. Questionably. 

3. County Wicklow, Goldmine River, Woodenbridge, in gravels with gold and mag- 
netic sand. Suggests possibility of finding tin lodes at last place. 


603. ———-. Notes on mining in Ireland. 

Trans. Inst. Mg. Eng., Vol. 26, 1908, London and Newcastle-upon-Tyne, pp. 279-280, 
286. 

Tin ore in the Ovoca district, County Wicklow, has not been found in place. 
Thinks it may occur in’ copper-bearing veins in the district and that copper may give 
way to tin in depth. Treats shortly of old bronze, showing that tin was known in 
Ireland long ago. 

Oniy localities where tin is known are Dalkey, County Dublin, and the Goldmine 
Valley, County Wicklow. Said to have been found near the lakes of Killarney, 
County Kerry. 

H. J. Seymour is quoted as crediting minute crystals of cassiterite to the Mourne 
Mountains. 


604. Mactaren, J. Matcotm. The occurrence of gold in Great Britain and 
Ireland. 

Trans. Inst. Mg. Eng. Vol. 25, 1902-1903, Newcastle-upon-Tyne and London, p. 494. 

States that in the Croghan Kinshelagh area, County Wicklow, Ireland, ‘‘ the black 

sand is composed mainly of magnetite, ilmenite, hematite and iron pyrite, but 

cassiterite, galena, wolframite, molybdenite, gold, copper-pyrite and oxides of man- 

ganese also occur in the sand. The late Mr. W. Mallet records having obtained from 

a washing of 150 pounds, no less than 3% pounds of stream tin, in all sizes from 

small grains up to pebbles % inch in diameter and of the variety known as wood-tin.”’ 


605. Matter, W. On the minerals of the auriferous district of Wicklow. 

Journ. Geol. Soe. Dublin, Vol. 4, 1848, Dublin, pp. 272-273. 

Abstract: London, Edinburgh, Dublin Philos. Mag. Journ. Sci., Vol. 37, 1850, 
London, pp. 393-394. 

Brief abstract: Amer. Journ. Sci. Arts, 2d ser. Vol. 11, 1851, New Haven, p. 282. 

Tin in County Wicklow, Ireland, ‘‘ Should this mineral be found in the mass of 
sand in a quantity at all approaching that in which it existed in the specimen 
examined, it would probably richly repay the labor and expense of collection and 
smelting. The fact of the existence of tinstone in such considerable quantity in these 
auriferous streams, would seem to indicate the probable existence somewhere in the 
surrounding district of masses of ore, and possibly forming the continuation of those 
vast deposits of Cornwall.’’ 
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606. Seymour, H. J. On the occurrence of cassiterite in the tertiary granite 
of the Mourne Mts., County Down. 
Sci. Proc. Roy. Dublin, Soc., Vol. 9, 1902, Dublin, p. 588, 584. 
This occurrence of cassiterite in an undoubted Tertiary granite is of great interest, 


as tending to show the comparatively recent origin of some mineral lodes. First 
record of the occurrence of tin in Ireland dates from 1796. 


607. Smiru, Aqui~A. On Irish tin ore. 

London, Edinburgh, Dublin Philos. Mag. Journ. Sci., ser. 8, Vol. 18, 1841, London, 
pp. 134-136. 

Tin ore is said to have been found in Wicklow County about 1796, in some gold 
mines. Messrs. Mills, King and Weaver, published in Trans. Dublin Soc., Vol. 2, 
1801, Dublin, p. 147, an announcement of the occurrence of tinstone crystals associated 
with the gold in Croghan Mts. in Wicklow County. This is first announcement of 
the existence of tin in Ireland. The author in examining some washed sand from the 
gold works in Wicklow County, found small particles of ‘* native tin oxide.”’ 


608. WEAVER, THoMAS. Memoir on the geological relations of the east of 
Ireland. 
Trans. Geol. Soc. London, Vol. 5, 1821, London, p. 135. 


Mentions ‘‘ tinstone ’’’ as having been found in granite, and stream tin at Croghan 
Kinshela, County Wicklow. 


609. ————. On Irish tin ore. 
London, Edinburgh, Dublin Philos. Mag. Journ. Sci., ser. 3, Vol. 19, 1841, London, 
pp. 27-31. 


Mr. Weaver reviews the paper on Irish tin ore by Aquila Smith, printed in Philos. 
Mag., Vol. 18, 1841, London, pp. 134-186. Mentions that tin, contrary to Mr. Smith’s 
assertion, is found in three distinct localities in Ireland, two in the county of 
Wicklow, and one in county of Dublin. 


ITALY 


610. ANonyMous. A tin mine in Tuscany. 
Journ, Appl. Sci., Vol. 7, 1876, London, p. 56. 
Notes the discovery of a vein of cassiterite near Campiglia, Tuscany. The vein is 
about 4 inches wide, between limonite and a Lias limestone. Believed to be the first 
time tin has been found unconnected with granite. 


611. ————. The discovery of tin ore in Italy and its relation to the bronze 
manufacture of the ancients. 
Iron, Vol. 14, 1879, London, pp, 166-167, 322-324, 


612. Beco, JEAN, and THonarp, Lron. L’industrie minérale en Italie depuis 
1860 jusqu’en 1880. 
Rey. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust. ser. 2, Vol. 14, 1888, 
Paris and Liége, p. 115. 
The oxide of tin was discovered in Tuscany in 1876. 


613. Berceat, ALFRED. Beitrége zur Kenntniss der Erzlagerstatten von 
Campiglia Marittima (Toscana) insbesondere des Zinnsteinvorkommen 
dortselbst. 

Neues Jahrb. Min., Vol. 1, 1901, Stuttgart, pp. 135-156, text figs, 2, pl. 7. 
Review: Zeitschr. prakt. Geol. 1901, Berlin, pp. 422-423. 


Digest: Trans. Inst. Mg. Eng., Vol. 22, 1901-1902, London and Newcastle-upon- 
Tyne, pp. 705-706. 
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These stanniferous deposits differ from all others known, for they do not appear 
to be associated with eruptives, but occur in limestone with hematite. Campiglia is 
12144 miles from Massa Marittima, 18 miles from Elba and about same distance from 
borax-producing localities of Larderello and Castelnuovo. Ore deposits extend in belt 
of over 3 miles from Monte Valerio to Monte Calvi. 114 miles southwest of town are 
tin ores, 2 miles northwest are sulphide-ores—argentiferous-galena, pale and dark zinc 
blende, pyrite and chalcopyrite. Ores intimately associated with cordierite-bearing 
quartz trachyte, epidote, chlorite, ilvaite, manganiferous pyroxene, quartz, and 
fluorspar, separated from tin-deposits by Marmi valley. These ores are eruptive and 
metasomatic. No tin in them. Tin deposits are on Monte Valerio and Monte Fum- 
acehio. Country-rock gray or pinkish tarble, probably Middle Lias, overlain by 
variegated Upper Lias slates, with quartz nodules. No eruptives to be seen here. 
Tin ore in limonite in fissures in slates and very irregular metasomatic masses in 
limestone. Thinks ores are not of secondary concentration and are not a stanniferous 
gossan. Gangue is calcite and kaoiin. None of ordinary accompanying minerals of 
tin. Copper ores of Boceheggiano and Massa Marittima are stanniferous. 


614. BLANCHARD, Frétp. Sur la découverte de la cassitérite 4 Campiglia 
Marittima. 
Atti R. Accad. Lincei (Mem.), ser. 2, Vol. 8, 1875-1876 (1876), Roma, pp. 98-94. 


615. ———. Sulla scoperta della cassitérite 4 Campiglia Marittima. 
Bol. R. Com. geol. Italia, Vol. 7, 1876, Rome, pp. 52-54. 
Digest: Geol. Ree. for 1876, London, p. 194. 
At Cento Camerelle, on west side of Monte Fumacchio, a small tin-vein occurs, 
accompanied by limonite. Has east-westerly direction, with underlay to south. 
Country rock is Lower Lias limestone. 


616. ———. Sulla miniere di stagno in Campiglia. 
Atti R. Accad. Lincei (Trans.), ser. 8, Vol. 2, 1877-1878 (1878), Rome, pp. 186-191. 


617. Braun, MAx. Zinnstein in Italien. 


Neues Jahrb. Min., 1877, Stuttgart, pp. 498-499. 
A communication describing Italian tin deposits. 


Brown, A. SELWyn. See Nos. 1307 and 1308. 


618. CaILLAuUXx, ALF. Note sur la découverte de minerai d’étain en Toscane. 
Bull. Soe. Geol. France, ser. 3, Vol. 4, 1875-1876 (1876), Paris, pp. 293-295. 
Geologically, an important discovery on account of its rather unusual occurrence. 
Two analyses were made of this tin by Hallway of London: 











Oxy CEM OLCLANM eM ec iercjalereleisiainte/a:ciatelerereleleceleve 75.18 92.40 
ML elgetetejereieieisieinieleic.cisi=ieisiclcisiciswereisiets 4.00 3.49 
Carbonated cunCMAlexcc lsl-lesei/ctocies(elelessielelsje 19.64 3.34 
lon biebm OTS rut Diev.r.icls\evato acsaialclae/syelelerelel ols traces 0.00 
Matiéres indéterminées ................ 1.18 0.77 
TOCATWERAES RI eck laaterels osc cteicla ticteicleteas 100.00 100.00 
Etain métallique ........c.cceeseeuseeees 58.90 72.00 


619. CHaRLoNn, E. Note sur la découverte de l’étain oxydé en Toscane. 
Ann. Mines, ser. 7, Vol. 9, 1876, Paris, pp. 119-122. 


620. Cuurcu, A. H. La scoperta del minerale di stagno in Italia, e sua 
relazione colla lavorazione del bronze presso gli antichi. . 
Bol. R. Com. geol. Italia, Vol. 10, 1879, Rome, pp. 382-394, 545-556. 
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621. D’AcutARDI, ANTONIO. Entdeckung des Zinnsteins in Campiglia Marit- 
tima. 
Neues Jahrb. Min., 1876, Stuttgart, p. 285. 
Digest: Geol. Rec. for 1876, London, p. 222. 
** Notes on the discovery of cassiterite, with brown iron ore, in the Cento Camer- 


elle, where the Romans and perhaps the Etruscans, had important mines. The tin- 
stone contains 72.45 per cent tin.’’ 


See No. 13818. 


622. DALMER, Kari. Zinnerzlagerstatten. 
Zeitschr. prakt. Geol. 1894, Berlin, p. 400. 
Additions made to a communication by Herr Gurlt concerning the occurrence of tin 
in Campiglia. 


623. Ernst, C. von. Die Montanindustrie Italiens. 
Oest. Zeitschr. Berg. Hiitt., Vol. 31, 1888, Wien, p. 597. 


Brief account of localities, and manner of occurrence of tin in Italy, also production 
from 1876 to 1880 inclusive. 


FAwNS, SypNEY. See No. 1320. 
Fucus, E., and Launay, L. pr. See No. 1328. 


624. Gurir, A. Zinn-Vorkommen im Kalkstein von Cava del Fumacchio bei 
Campiglia, Toscana. 
Zeitschr. prakt. Geol. 1894, Berlin, pp. 824-826. 
Remarks on this article by Karl Dalmer, p. 400. 


625. Herter, PAuL, and Ratu, G. von. Zinnstein von Campiglia. 
Zeitschr. deutsch. geol. Ges., Vol. 29, 1877, Berlin, pp. 194-196. 


626. LANGER, J. H. Zinnsteinvorkommen in Toscana. 
Oest. Zeitschr. Berg. Hiitt., Vol. 24, 1876, Wien, p. 502. 


627. Lorri, B. Sulla genesi dei giacimenti metalliferi di Campiglia Marit- 


timi in Toscana. 

Bol. R. Com. geol. Italia, Vol. 31, 1900, Rome, pp. 327-337, sections 2. 

Digest Trans.: Trans. Inst. Mg. Eng., Vol. 22, 1901-1902, London and Newcastle-upon- 
Tyne, pp. 704-745. . 

Quartz-trachytes, some of them bearing tourmaline, and tourmaline-granite cut gray 
and white limestones of lower Liassic. Metalliferous deposits in more direct contact 
with trachyte than with granite. At Campo Alle Buche at the contact of the granite 
and gray limestone are masses of hematite, limonite, carbonate of lead and traces of 
cassiterite. At Monte Valerio are notable deposits of tin with the iron ore in the 
white Lower Lias limestone. At the Cento Camerelle tin and iron ores occur in the 
red Middle Lias limestone and continue into Lower Lias. Are in a horizontal vein 
with tin ore in lower part of ore-body. ‘'Trachyte changes to pyroxenite with epidote 
and garnet in contact with limestone country-rock. Ore deposits same age as intru- 
sives, post-Eocene, not later than upper Miocene. The sulphides are probably the 
outcome of infiltration of siliceous metalliferous solutions, pessibly (after Vogt and De 
Launay) from magmatic segregation. Iron and cassiterite come from oxidation of 
sulphides. Cassiterite probably carried from granite by alkaline carbonate solutions 
with carbonate of iron Which was later decomposed into oxide. 


628. Pures, J. A., and Louts, Henry. A treatise on ore deposits. 
1896, London, pp. 476-477. 
In Italy tin was found in connection with hematite, near Campiglia Marittima, in 
1875. In Lower Lias limestone in fissures in connection with hematite. 70 tonnes of 
ore produced up to 1894, but none during that year. 
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629. ANoNyMous. Les Mines du Japon. 
Bureau des Mines, 1900, Paris, pp. 294-297. 
Tin occurs in tertiary tuffs, with galena and pyrite at Taniyama. Ore said to 
carry 10 per cent of tin. 


630. ————. Outlines of the geology of Japan. 

Imp. Geol. Sury. Japan, 1902, Tokyo, pp. 183-184. 

Kiura mine, situated in Bungo province was discovered many hundred years ago, 
and was once prosperous. At present ore is almost exhausted. Tin ore occurs in 
cavities in limestone. Taniyama mine was discovered in 1655, was most productive 
between 1848-1860, annually yielding from 120,000 to 130,000 kin of tin. Ore occurs 
in veins. Stream tin is found in vicinity of Takayama and Hirnkawa. 


CC NOMUOnizr 

Beck, RicwaArp. See No. 1299. 
D’AcutArpi, Antonio. See No. 1313. 
FAwNSsS, SypNEy. See No. 1320. 


631. Goprrry, J. G. H. On the geology of Japan. 
Quart. Journ. Geol. Soe. London, Vol. 34, 1878, London, pp. 542-555, 100 words. 
Tin ore occurs only in small quantities. Found in province of Bungo and Satsuma 
(Taniyama). Estimate of total production per annum is 714 tons. 


632. Jimpo, Korora. Notes on the minerals of Japan. 
Journ. College Sci. Imp. Univ. Tokyo, Vol. 11, 1899, Tokyo, pp. 224, 231. 
Describes specimens of cassiterite from Mino, Satsuma, Bungo and Hitachi provinces. 
Brief. 


633. MunroE, Henry S. The mineral wealth of Japan. 

Trans. Amer. Inst. Mg. Eng., Vol. 5, 1877, Easton, Pa., pp. 297-299. 

Reprint: -Eng. Mg. Journ., Vol. 22, 1876, New York, p. 427. 

Translated from the English by Leon Thonard, in Rev Univ. Mines, Mét. Trav. 
Publ. Sci. Arts Appl. Indust., ser. 2, Vol. 2, 1877, Paris and Liége, pp. 273-275. 

Tin is found in but three of the thirty-five ken of Japan, so far as author knows, 
only in veins. Nearly all tin produced comes from Taniyama mine. There are, here, 
21 distinct veins of tin averaging 114 feet in in thickness, but varying from a few 
inches to four feet. The ore-is cassiterite, found in almost microscopic crystals 
scattered through a gangue of quartz. Method of treating the ore is given. 


634. Rein, J. J. The industries of Japan. 


English translation, 1889, London, p. 303. 
Merely a note. Little tin in Japan; on island of Kinshin and Tani-yama in Satsuma; 
and in Ohira-tetsu-san, in Bungo. These localities are in the southern end of Japan. 


RoLKeErR, CuaAs. M. See No. 1357. 


635. Wapa, TsuNASuHIRO. The mining industry of Japan during years 1867- 


1892. } 
Mining Bureau Dept. Agriculture and Commerce, 1893, Tokyo, pp. 1, 300. 
Tin has begn mined since the end of the 7th century. Production in 1890, from 
Taniyama, 791 piculs. 
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636. ————. Minerals of Japan. 


Translated by T. Ogawa, 1904, Tokyo, pp. 50-51. 

Cassiterite sometimes occurs in fluviatile deposits, as in the provinces of Mino and 
Bungo, and sometimes in rocks as in the provinces of Satsuma, Hitachi, Suo and 
Hytiga. It occurs usually in small quantities, and the mineral is worked only in 
Satsuma and Hytga. 


KAMERUN 


637. ANONyMousS. Tin deposits in Kamerun. 


Mg. Journ. Railw. Comm. Gaz., Vel. 76, 1904, London, p. 405, 150 words. 

Digest from Mg. Mag., Vol. 10, 1904, New York, p. 336. 

** Brief confirmation of the truth of important discoveries of pure tin in British, 
French and Gernian possessions in Northern Nigeria.’’ 


638. ————. Kamerun tin deposit. 
Zeitschr. prakt. Geol., Vol. 12, 1904, Berlin, pp. 427-428. 
Paragraph stating that tin has been found in Kamerun along the British Nigerian 
boundary, and that two companies had acquired mining rights. 


639. Macco, A. Die nutzbaren Bodenschatze der deutschen Schutzgebiete. 
Zeitschr. prakt. Geol., Vol. 11, 1998, Berlin, pp. 28-38, 193-202, map. 


Digest: Trans Inst. Mg. Eng., Vol. 24, 1902-1903 [1904], London and Newcastle-upon- 
Tyne, p. 712. 


““Tin ore certainly occurs in that area [Kameroons] but how and where the natives 
work it is as yet unknown.’’ 


Fawns, SypNEY. See No. 1320. 


KOREA 


640. OprperT, Ernest. A forbidden land: Voyages to the Corea. 
1880, London, pp. 171-172. 
Briefly mentions that quicksilver, lead and tin are found in province of Hoang-hai. 


LAOS 


641. ANoNyMous. L’étain au Laos. 
Métallurgie, Vol. 32, 1901, Paris, pp. 891, 898. 


642. 





L’étain au Laos. 
La Nature, Vol. 82, I, Dec. 26, 1903 (1904), Paris, pp. 58-59. 


Short general article giving the location, general geology and mineral associations, 
of the tin deposits of Laos, and the manner of working. 


643. GAScUEL, L. Gisements stanniféres au Laos Francais. 

Ann. Mines, ser. 10, Vol. 8, 1905, mem., Paris, pp. 821-332, fig., sketch map. 

Digest: Geol. Centr. Vol. 7, 1905-1906, Leipzig, p. 683. 

La yallée du Nam-Paténe montre un synclinal de grés argileux, flanqué de part et 
d’autre par des calcaires. Les grés paraissent d’Age tertiaire. Ces grés renferment 
d’importants dépdts de limonite, parfois trés manganésifére; l’oxyde d’étain y est en 
outre répandu a 1’état de fine division.—L. Pervinquiére. 


644, LAcrorx, ALFRED. Sur les gisements stanniféres de Hin-boun (Laos). 
Bull. Soe. frane. Min., Vol. 24, 1901, Paris, pp. 422-425. . 


Digest Translation: Trans. Inst. Mg. Eng., Vol. 25, 1902-1908, London and New- 
castle-upon Tyne, p. 826. 
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LAOS (Continued) 


Mine located in Province of Kammun, Laos, in a small tributary valley of the Hin- 
bun River. At present worked by French, has long been worked by natives. Ore 
occurs in limestone, no eruptives. Not in place, but little water worn. None of the 
ordinary minerals accompanying tin are present. Cassiterite often resembles ‘‘ needle 
ore ’’ of Cornwall. Cassiterite supposed to be a primary constituent of a sulphide 
gossan, as at Campiglia, Italy. 


645. PeLaTan, L. Les richesses minérales des colonies francaises (Asie 
Francaise). 


Rey. Univ. Mines, Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 54, 1901, 
Liége and Paris, pp. 247-249. 


MADAGASCAR 


646. Bouse, Jouno. Madagascar mineral and other resources. 
California Journ, Tech., Vol. 4, No, 2, 1904, Berkeley, p. 61. 
Copper and tin ores are mined in a small way. So far these ore deposits do not 
seem very extensive or rich. Some tin is exported. 


647. DUNSTAN, WyNDHAM R. Tinstone from Madagascar. 
Bull. Imp. Inst., Great Britain, Vol. 3, No. 1, 1905, London, p. 41. 
The analysis of a specimen from Antananarivo gave 77.5 per cent metallic tin, but 
it is scarcely to be expected that when mined on a large scale such a high content 
of metallic tin will be maintained, 


LAcROIxX, ALFRED. See No. 516. 


648. PeLATAN, L. Les richesses minérales des colonies francaises (Mada- 
gascar). 
Rev. Univ. Mines, Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 52, 1900, 
Paris and Liége, pp. 294-295. 
Tin has long been known to exist in region of Ambatofangehana, and recent]y tin 
has been found in the southern part of the district of Ambohimanga. 


MAINE 


649. Hircucockx, C. H. State Geol. of Maine. Letter to D. W. Hendrickson. 
In prospectus bound in Mining Pamphlets, Vol. 69, U. S. Geol. Surv. Library. 
(Letter dated Aug. 8, 1865.) 
States that tin ore at Mt. Mica, Paris, Maine, is in ‘fa very coarse granite, in a 
finer granite, and this cuts a coarse mica schist, the oldest rocks in Oxford Co.”’ 
‘* Largest known cut tourmaline in the world came from this hill, and is valued at 
£300. It is owned by Prof. C. U. Shepard of Amherst College.’’ <A crystal of 
cassiterite exceeding 5 pounds in weight had been taken out. Thinks the deposit 
and the one at Mt. Rubelite, in Hebron, worth exploring, 


650. ————. Reputed tin discovery in Maine. 

Eng. Mg. Journ., Vol. 30, 1880, New York, p. 173. 

Quoted: Mg. Sci. Press, Vol. 41, 1880, San Francisco, p, 194. 

Short article recording a recent discovery of tin ore at Winslow, Maine. The 
inclosing rock is described as a mica slate, adjacent to which is a hard quartzite 
band. Author states that mineralogical, geological, and physical features are 
identical with those common to the stanniferous districts of Europe. 
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651. Hunt, T. Srerry. Remarks on an occurrence of tin ore at Winslow, 
Maine. 


Trans. Amer. Inst. Mg. Eng., Vol. 1, 1871-1873, New York, pp. 373-375. 

Remarks by Prof. Silliman and R. W. Raymond. 

Tin veins an inch or two in thickness, traverse an impure gray micaceous lime- 
stone. Gangue consists of purple fluorspar, and silvery white mica with quartz, 
through which the cassiterite associated with mispickel, is disseminated in small 
crystalline masses. 


652. ————. Discovery of tin ore and emery at Winslow, Me. 
Eng. Mg. Journ., Vol. 30, 1880, New York, p. 218. 
Short communication regarding discovery of tin at Winslow, Me. 


653. Jackson, C. T. Sur les mines de cuivre du lac Supérieur et sur un 
nouveau gisement, d’étain dans VEtat du Maine. (Extract d’une 
Lettre.) 

C. R. Acad. Sci., Vol. 69, 1869, Paris, pp. 1082-1083. 


654. ————. Tin ore at Winslow, Me. 


Proce. Boston Soe. Nat. Hist., Vol. 12, 1869, Boston, p. 267. 

An account of discovery of tin at Winslow. Rock in which veins exist is a com- 
pact mica slate or gneiss, and the vein matter consists of purple fluorspar, silvery 
radiated mica in hexagonal prisms, and quartz. 


MALAY PENINSULA 


655. Anonymous. Geology and mineralogy of the Malay Peninsula. 


Mg. Journ. Railw. Comm. Gaz., Vol. 18, 1848, London, p. 197. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 6, 1848, New Haven, pp. 129-132. 


656. ————. Tin in the Malay Peninsula. 
Eng. Mg. Journ., Vol. 47, 1889, New York, p. 48. 
, Short review of a report of Belgian Consul-General. 
657. ————. The production of tin in the Malay Peninsula. 


Journ. Soc. Arts, Vol. 41, 1898, London, pp. 421-422. 
Statistics of production for 1891. Description of Chinese methods of mining. 


658. ————. The Perak tin mines. 
Eng. Mg. Journ., Vol. 56, 1898, New York, pp. 268-269, illus. 1, figs. 6. 
Abstract from ‘‘ London Engineer *’ describing the Chinese method of working tin 
mines. The mines are not profitable when worked by expensive western methods. 


659. ————. Mining in the Malay Peninsula. 
Mg. Journ. Railw. Comm. Gaz., Vol. 66, 1896, London, pp. 277, 308-309. 
Editorials. 


Description of Peninsula, geology and minerals. Tin and gold the only metals in 
deposits of commercial importance. Tin deposits mostly alluvial, bedrock is kaolin, 
or rarely, shale or limestone, upon which is the stanniferous gravel from a few inches 
to 80 feet thick. A little lode mining is being carried on in Kuantan; in Pahang 
and at Bundi, in Tringganu. At Kuchai, in Selangor, also at Sungei Rin in Jelebu 
leaders and veinlets of tin ore have been found in a ‘ greisen’’ similar to occur- 
rences in Saxony and Bohemia, Thinks discovery of veins may have great future 
results. 
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Tin mining in Perak. 
Mg. Sci. Press, Vol. 76, 1898, San Francisco, p. 61. 
Extract from report of the Commissioner of Lands and Mines of Perak, giving min- 
ing conditions, output, prices, etc., for 1896. 


The Malay tin industry. 


Tron Age, Vol. 62, II, Dec. 8, 1898, New York, pp. 17-18. 
Shows that federated Malay States will continue to be by far the largest tin pro- 
ducing country in the world; describes deposits, mining, ete. 


Tin of Straits Settlements. 
Min. Ind. for 1898, Vol. 7, 1899, New York and London, p. 711. See No. 1287. 


Tin in the Malay Peninsula. 
Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 639-640. 
While river dredging for tin has not been seriously attempted, applications for 
water rights to follow this method of mining are being made. Progress has been 
made in the development of lodes, especially in district of Kuantan, Pahang. 


———. Tin supplies. 


Engineering, Vol. 72, No. 1872, November 15, 1901, London, pp. 684-685, 1300 words. 

** Editorial on the tin supply in the Malay States, based on information given in the 
last annual government report and claiming that there is no cause for anxiety con- 
cerning the future supply.’”’ 

Not available to the authors, 


Tin mining in Malaya. 
Austr. Mg. Stand., Vol. 20, Dec. 26, 1901, Sydney and Melbourne. Serial. 1st part. 
** Discusses the tin deposits in the Malay Peninsula, and the future outlook as a 
tin-producing region.’’ 
Vol. 21, 1902, p. 47, 2d part. Outlines advantages to be gained by the use of water 
power as a mining agent in Malaya. Describes the deep lead and lode mining. 
First article not available to the authors. 


Tin in Malay Peninsula. 
Min. Ind. for 1901, Vol. 10, 1902, New York and London, pp. 641-642. 


Mining in the Malay Peninsula. 
Mg. Journ. Railw. Comm. Gaz., Vol. 72, 1902, London, p. 754. 
A statement of the production and a brief description of the tin deposits of four of 
the Federated Malay States: Perak, Selangor, Negri Sembilan and Pahang. 


——. Malayan tin mining. 


Austr. Mg. Stand., Vol. 30, 1908, Sydney and Melbourne, p. 665. 

Reprint from ‘‘ Straits Echo.’’ 

A Chinaman has applied ground-sluicing to placer tin mining and it is described 
as a novelty. 


Malay mining; the tin duty. 
Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 233, 420 words. 
Digest: Mg. Mag. Vol. 10, 1904, New York, p. 336. 
Extract from the ‘‘ Malay Mail,’? incorporating protest of miners’ association 
against high advalorem duty on exportation of tin. Statistics of production and costs 
are included, 


The Tambum tin mine, Perak. 


Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 626. 
Mine situated 5 miles from Ipoh; owned by Mr. Leong Fee; turns out 140 piculs of 
ore per day. Net profits for Sept. 1904, $60,000. 


108 


Cte 


674. 


675. 


676. 


676a. 


616) 


676c¢. 


CWO Cr es 


SMITHSONIAN MISCELLANEOUS COLLECTIONS vol. 58 


MALAY PENINSULA (Continued) 


———. Production de l’étain dans les Etats fédérés malais. 


Métallurgie, Vol. 35, 1904, Paris, p. 1493. 


The Straits tin mines. 
Eng. Mg. Journ., Vol. 80, 1905, New York, pp. 831-832. 
Brief summary of Senior Warden of Mines’ report. Output in 1904, 856,238 piculs. 
Perak continues the premier producer of tin in Federated Malay States. Brief 
accounts of progress in various mining districts. 


Monazite tin ore in Federated Malay States. 


Selangor Government Gazette, Sept. 14, 1906. 

Review: Eng. Mg. Journ., Vol. 82, 1906, New York, p. 918. 

Contains a report on a specimen of washed alluvial tin ore from the land 
worked by the Sempam Tin Mining Co., Pahang. The ore consisted principally of a 
mixture of cassiterite, ilmenite and monazite. An analysis of the ore is given. 

Original article not available to the authors. 


See No. 673. 
Quoted in Mg. Journ. Railw. Comm. Gaz., Vol. 80, 1906, London, p. 475. 


Tin production in the far East. 
Eng. Mg. Journ., Vol. 82, 1906, New York, p. 963. 
Treats mostly of the labor troubles in connection with mining in the Malay States 
and Dutch East Indies. Average output of tin in Malay States for 1905 was 4.09 
piculs (534 pounds) per coolie. 


Tin dredging on the foreshore in the Malay Peninsula. 


Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1908, London, p. 237. 
Description of the tin dredging operations in Tongkah Harbor, Siam, 


——. Tongkah Harbor Tin Dredging Co. 


Austr. Me. Eng. Rev., Vol. 1, 1999, Melbourne, pp. 277-278. Illus. 

Editorial on same. Austr. Mg. Eng. Rev., Vol. 1, 1909, Melbourne, pp. 347-348. 

Very brief description of the tin bearing area of Tongkah Harbor, located on 
Puket Island, a Siamese possession on west side of Malay peninsula. Also describes 
work now being done by the dredging company. 


Tin ores from the Federated Malay States. 


Bull. Imp. Inst., Vol. 6, 1908, London, pp. 155-157. 
Describes placer tin samples containing corundum, rutile and a small amount of 
rare earths, besides tin. Lode stuff carried Co, Zn and As. 


——. Tin mining in Malaya. 


Eng. Mg. Journ., Vol. 88, 1909, New York, p. 929. 


Tin mining in the Federated Malay States. 


Austr. Mg. Stand., Vol. 43, 1910, Sydney and Melbourne, pp. 169-170, illus, 1. 
Deals with mining and treatment methods. 


677. BaLrour, JoHN F. Tin in the Malay Peninsula. 


Journ. Soe. Arts, Vol. 55, 1907, London, pp. 505-507. 

Treats of the general features of the peninsula, geology, and tin deposits. The tin 
is considered under: Lode, mining, impregnations (contact deposits and stockworks) 
and alluvial deposits, as to the manner of occurrence and method of working. 


678. BecuEer, H. M. Mining in the Malay Peninsula. 


Trans. Inst. Mg. Met., Vol. 1, 1892-1893, London, pp. 78-107, discussion, pp. 131-141. 

Treated under heads: The tin formation; the Malay gold-bearing formation; the 
Chinese system of mining; the character of the alluvial; modern methods vs. Chinese; 
pumping methods; the machinery employed; general conclusions; prospects of the 
Malayan tin fields. 
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MALAY PENINSULA (Continued) 
Becx, RicHarp. See No. 1299. 


679. BeNEpIcT, WM. De L. Tin in the Malayan region. 
Min. Ind. for 1892, Vol. 1, 1898, New York and London, pp. 446-450. 
Perak produces two-thirds of tin production of the Straits, and one-third of that of 


the world. Description of Perak deposits, methods of mining. Tin deposits of Island 
of Sumatra treated. Assays given. 


Brown, A. Sretwyn. See Nos. 1307 and 1308. 


680. CLirrorD, HucH. Tin in Malaya. 


Austr. Mg. Stand., Vol. 29, 1908, Sydney and Melbourne, p. 259. 
Extract of a lecture delivered before the Royal Colonial Institute, Dec. 9, 1902. 
Deals with tin resources of the Malay States. 


681. Cotterr, Ocrave J. A. L’Etain. Etude minére et politique sur les 
Etats fédérés malais. 

1908, Brussels, p. 196, map 1, and plates. 

On tin in the Malay Peninsula. Divided into six parts: (1) Geography. (2) His- 
tory. (8) Geology. (4) Methods of mining tin. (5) Methods of mining and smelting 
tin. (6) Legislation regarding tin. Production, prices, etc. Geology. General 
structure of the country. Popular explanation of formation of placers from veins. 
Very little description of the veins or of tbe placers themselves. Cussiterite ac- 
companied by grains of quartz, hematite, fluorite, pyrite, tourmaline and feldspar. 


68la. CoRNUBIAN. Lode mining in the Malay States. 
Mg. Journ. Railw. Comm. Gaz., Vol. 84, 1908, London, p. 622. 


Letter in which a correspondent states that the lode mines of Pahang are among 
the big tin mines of the world, and gives figures to support his statement. 


682. CRAMER, CARL, Das Zinnerz und seine Gewinnung auf der Halbinsel 
Malacca. 
Oest. Zeitschr. Berg. Hiitt., Vol. 42, 1894, Wien, pp. 548-545, pl. 20. 
Digest translation: Trans. Fed. Inst. Mg. Eng., Vol. 10, 1895-1896, Newcastle-upon- 
Tyne and London, p. 589. 
Thickness of ore-bearing deposit (karang) up to 3% feet. Overburden up to 33 feet, 
average 64% to 10 feet. Tin ore in karang varies up to 15 per cent, may be barren. 
Pays with as little as 0.5 per cent. French company tried to dredge in river Muar, 
but failed. Impurities: iron, wolframite, ilmenite. 77.15 pounds tin per head per 
month average production. 


683. CroocKEwit, H. Tin mines of Malacca. 


Journ, Ind. Arch. East, Asia, Vol. 8, 1854, Singapore, pp. 112-133. 
Translated from Tijdschr. Ned. Ind., Noy. 1851, Batavia. 
Not available to the authors. 


D’AcurARDI, ANTONIO. See No. 1313. 
DaviEs, D. C. See No. 1317. 


684. De LA Croix, J. Errinecton. Some account of the mining districts of 
Lower Pérak. 

Journ. Straits Branch Roy. Asiatic Soc., June 1881, Singapore, pp. 1-10, section 1, 

The region of Lower Pérak comprises numerous mining districts, which ean be 

placed under following heads: 1. Sungei Kinta District. 2. Sungei Baitang Padang 

District. 3. Sungei Bidor District. The geology of these districts is given, the 
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occurrence of tin ore, and the manner of mining by Chinese and Malays. Author 
believes the mining in all of the districts is in its infancy, and with better roads, 
and the clearing of streams, rendering transportation easier, many of the deposits 
now neglected could be worked with profit. There is at least 7,680 acres of actual 
alluvial ground, which under ordinary circumstances, will afford work to 25,000 miners 
for the next hundred years. 


—. Les mines d’étain de Perak. 


Arch. Miss. sci. litt., ser. 3, Vol. 9, 1882, Paris, pp. 1-78. 

Digests: Nature, Vol. 28, 18838, London, op. 202-203; Sci. Amer. Suppl., Vol. 16, 
1883, New York, pp. 6368-6369. 

Memoir result of seven months exploration in the Malay State of Perak. Perak, 
although only 95 by 50 miles in dimensions, having an area of less than 5000 square 
miles, has long been known as a tin producing country, but only since the influx of 
Chinese has it been of first rate importance. Mines worked at present, chiefly alluvial, 
water-courses being filled with sand and gravel deposits to a depth of 20 or 30 feet, 
resting upon a floor of pure china clay, apparently derived from decomposition of the 
granitic rocks. Geological description necessarily imperfect, owing to the dense 
tropical vegetation which covers the entire country. Author has been able to estab- 
lish the presence of numerous quartz veins traversing the granite which is coarsely 
porphyritic in the center and largely charged with tourmaline at the edges of the 
masses, reproducing the conditions to be found in the northwestern tin districts of 
Cornwall. Ore very pure, free from wolfrarnite, arsenic, etc., which is troublesome to 
the Cornish miner. No vein mines have yet been opened. Methods of working, very 
primitive. Great improvement of mining conditions under British rule, 


Le royaume de Pérak. 


Bull. Soc. Géogr., ser. 7, Vol. 4, 1883, Paris, pp. 333-354. 
Describes the country in general, economic conditions, mines and miners. 


687. Derrick, W. H. Notes on lode tin mining in the Malay Peninsula. 


Trans. Inst. Mg. Met., Vol. 7, 1898-1899, London, pp. 12-16. Discussion, pp. 16-19. 

Abstract: Eng. Mg. Journ., Vol. 68, 1899, New York, pp. 784-785. 

Description and cost of working the mines of Kuantan, Pahang, the principal lode 
mine of the Federated Malay States. These mines, so report says, were worked 100 
years. The open cast system was the only one adopted by the old miners. Under 
native management (at least within recent years) the mines were not a financial 
success. Good outlook for increased output under European management. 


688. DoyLe, Parrick. Tin mining in Larut. 


689. 


Mg. Journ. Railw. Comm. Gaz., Vol. 48, 1878, London, pp. 1191, 1219, 1247. 

Reprinted in book form, 1879, London and New York. 

A series of three articles giving a brief historical summary of Larut, a subsidiary 
district of Perak; description of the geological features of the country, and mineral- 
ogical productions. Describes miners (Chinese), modes of living, prosperity, manner 
of mining and its difficulties. 


On some tin deposits of the Mayalan Peninsula. 

Quart. Journ. Geol. Soe. London, Vol. 35, 1879, London, pp. 229-232. 

‘““ All the ore worked up to the present time has been found in the alluvium 
derived from the mountain ranges; that is, in mining language, in stream works. 
The ore has been traced up to veins in the rock, but these have not hitherto been 
worked. The tin beds are composed of the débris of granitic rocks mixed with the 


” 


ore 


690: Disk, P. van. Tinontginning in het district Larut Perak, Gouverne- 


ment Straits Settlements. 


Jaarb. Mijnw. Ned. Oost-Indié, 1883, II, Gemengde, Tech., Amsterdam, pp. 115-116. 
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691. Dykes, F. J. B. Tin mining in Malaya. 
Austr. Mg. Stand., Vol. 32, 1904, Sydney and Melbourne, p. 137. 
Extract from Senior Warden of Mines’ report for 1903. Statistics of population 
employed in tin mining, output per annum, earnings of laborer, etc. Tronoh and 
Tambum are mentioned as the two richest mines in Malaya. Brief history of Tambum. 


692. ————. Report of the administration of the mines department, and on 
the mining industry for the year 1903. 


Perak Gov. Gaz, Suppl., Vol. 17, No. 22, 1904, Kuala Lumpur, pp. 1-11. 
Treats of tin mining and the output. 


693. ————. Federated Malay States. Report on the administration of the 
mines department and on the mining industry for the year 1904. [Tin 


and gold.] 
Perak Goy. Gaz. Suppl., July 14, 19056, Kuala Lumpur, pp. 1-9. 


ELuis, THos. F., and McKiLvop, Jonn. See No. 1530. 


694. Fawns, Sypnry. Tin lode mining in Tringganu. 
Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 377. 
Abstract: Lakes, Arthur, Min. Rep., Vol. 50, 1904, Denver, p. 500. 
‘* Describes the mode of occurrence and work done up to present time in this part 
of the Malay Peninsula.’’ 


——. See No. 1320. 


694a. FLower-Evuis, T. A brief account of the Malay tin industry. 

Proc. Chem. Met. Soc. South Africa, Vol. 2, February, 1897-September, 1899, Johan- 
nesburg, pp. 5-18. 

Treats of the geology of the Malay Peninsula, properties of cassiterite, methods of 
mining, richness of deposits, purification of the ores, Chinese method of smelting tin 
ores, European method of smelting tin ores, refining the rough metal, tests for 
quality of tin, Swaziland tin fields. 


695. Hampton, J. H. The tin deposits of the Straits. 
Tron Age, Vol. 38, 1886, New York, p. 1. 
Description of the country, the tin deposits, the Chinese methods of mining and 
smelting, and output from 1876-1884. 
696. ————. Tin deposits of the State of Perak, Straits Settlement. 
Trans. Min. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 143-152. Map. 
A short descriptive article. 


697. ————. On the occurrence of tin. 

Trans. Geol. Soc. South Africa, Vol. 4, 1899, Johannesburg, pp. 37-40. 

Malay Peninsula tin deposits were first visited by author in 1882. The contour of 
country and existence of forests made geological observations difficult. Stanniferous 
gravels extend over a very large area. Tin was raised by Chinese as long ago as 
1798. Lode tin is attracting attention in State of Pahang. 


Hueues, T. W. H. See No. 1507. 


698. Hump, W. J. P., and Dykes, F. J. B. Report of proceedings of the min- 
ing conference held at Ipoh, Perak, Federated Malay States, Sept. 25 


to Oct. .6; 1902, 
1902, Taiping, pp. 1-64, pl. 5, fol. 


LAKEs, ArtHuR. See No. 694. 
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699. Lock, C. G. WarNForpD. Tin mining and milling in Tringganu. 
Mg. Mag., Vol. 18, No. 4, 1906, New York, pp. 290-294, pls. 7. +1400 words. 
Short general description of tin mining conditions in northeastern Malay States. 
No productive mines in granite, but some in overlying slates. Tin veins often 
have no quartz in them, being solid cassiterite. No fluorite or tourmaline. Much 
monazite and xenotime with some zircon and ilmenite in the stream gravels. 


700. ————. Tin in Tringganu. 


Mg. Journ. Railw. Comm. Gaz., Vol. 79, 1906, London, p. 182. 

Gives outline of geography and geology of Tringganu, and describes both the lode 
and alluvial deposits of the State. The veins are mostly in shales overlying granite. 

Yor original article see No. 699. 


701. ————. Mining in Malaya for gold and tin. 
1908, London, 
Not available to the authors. 


702. Louis, Henry. Tin in the Malayan region. 


Min. Ind. for 1895, Vol. 4, 1896, New York and London, pp. 571-573. 
Digest of article from Mining Journal Railway and Commercial Gazette. See No. 
1340. 


703. ———. Die Zinnseifen der Halbinsel Malakka. 
Zeitschr. prakt. Geol., 1896, Berlin, pp. 233-234. 
Taken from ‘‘ Western Daily Mercury,’’ March, 1895. 


See No. 1340. 


704. Low, JAMES. Observations on the geological appearances and general 
features of portions of the Malayan Peninsula and of the countries 
lying betwixt it and 18° N. lat., pp. 128-162. 


Book not available to authors, but a brief digest is found in Glean. Sci., Vol. 1, 
1829, Calcutta, pp. 223-224. i 

Tin-bearing ground extends in a continuous line from the southern extremity of 
Peninsula to about 15° N. lat. No mines discovered beyond this. Mines are pits of 
from twelve to twenty feet deep. Ore generally in round or oblong masses, with 
well-defined crystals, in matrix of quartz, or bedded in masses resembling half 
decomposed granite. Brief description of metallurgical processes used. 


704a. Marks, E. SEABorN. Mining in the Malay States. 


Mg. Sci. Press, Vol. 98, 1909, San Francisco, pp. 31-36, illus. 
“A description of the climatic conditions of the country and the method of 
-mining and concentrating tin ore.’’ 


McKr1op, Joun, and Etxis, Tuos. F. See No. 1530. 


705. Meunter, STANISLAS. Examen chimique d’eaux minérales provenant de 
Malaisie minerai d’étain de formation actuelle. 


Cc. R. Acad. Sci., Vol. 110, 1890, Paris, pp. 1083-1085. 
Author ‘f found 0.5 per cent of SnO, in an opaline depcsit, resembling geyserite, 
from a thermal spring in Selangor.’’ See No. 726b. 


705a. Mites, Epwarp T. Notes on Tongkah tin dredging. 


Austr. Mg. Stand., Vol. 42, 1909, Sydney and Melbourne, p. 60. 
Describes the deposits of tin and difficulties experienced in dredging in Tongkah 
Harbor, situated on northeast side of Tongkah Island (Junk Ceylon). 
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706. MorcGan, J. bE. Note sur la geologie et sur miniére du royaume de Perak 
et des pays voisins. i 
Ann. Mines, ser. 8, Vol. 9, 1886, Paris, pp. 368-442, pls. 8, 9, 10. 
Discusses the geography, the geology and the tin mines of Perak. Also treats the 


main workings individually, the manner of exploitation, metallurgy, the Chinese 
companies, the mining laws and the statistics. 


707. Moss, E. W. Observations on the distribution and economic value of 
tin ores in the Malay Peninsula. 
Rep. Rugby School Nat. Hist. Soc. for 1890 (1891), Rugby, pp. 17-21, map. 
Digest from Ann. Brit. Geol., 1891, London, p. 377. 
** A general notice of ‘the stream tin of Banca and the vein tin of Perak.’’ 


708. NEWLAND, D. H. . Tin in Malay States. 


Min. Ind. for 1908, Vol. 12, 1904, New York and London, pp. 330-331. 
Short article dealing with the Malayan tin trade during 1903. 


709. Noyres, H. Herserr. Tin deep leads in Selangor. 
Mg. Journ, Railw. Comm. Gaz., Vol. 79, 1906, London, p. 690. 
Reprint: Eng. Mg. Journ., Vol. 82, 1906, New York, p. 1. 
Gives a description of the alluvial tin deposits of the Serendah Valley, Selangor. 
The writer states that these once famous fields have been practically abandoned by 
the Chinese. They leave as soon as the shallow and easily worked deposits near 
exhaustion. Believes Europeans will have to take up the work in the deep deposits, 


710. Ospeck, PETER. A voyage to China and the East Indies. 


1771, London, Vol]. 1, p. 244 (English edition); p. 204 (German edition). 
Briefly mentions that ‘‘ tin comes in small pieces from Pegu and Jahor.’’ 


711. Owen, FRANK. Mining in Perak. 
Trans. Inst. Mg. Met., Vol. 6, 1897-1898, London, pp. 51-87. . 
Abstract: Min. Ind. for 1897, Vol. 6, 1898, New York and London, pp. 641-644. 
Extract: ‘‘ Chinese tin smelting,’’ Coll. Guard., Vol. 74, 1897, London, p. 931. 
Area, population, statistics, manner of mining, etc. Describes the Chinese system of 
smelting tin in a blast furnace. 


712. ———. A review of the tin industry of the Malay Peninsula (up to 
the end of 1889). 


Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 646-656, map 1. 

Describes the occurrence of tin ore in the Malay Peninsula, the general geology of 
the country, and the prices obtained for tin. Also treats of the mining conditions 
and the future prospects of the industry. 


713. PaArKES, Cuas. R. Surface tin mining in the Malay Archipelago. 


Proc. Inst. Civ. Eng., Vol. 115, pt. I, 1894, London, pp. 352-354. Abridged. 
Malay alluvial tin deposits are briefly described, and methods of mining are given 
in considerable detail. 


714. Penrosr, R. A., Jr. Tin deposits of the Malay Peninsula, with special 
reference to those of the Kinta districts. 
Journ. Geol., Vol. 11, 1908, Chicago, pp. 185-154, figs. 9, pls. 4. s 
Digest: Zeitschr. prakt. Geol., Vol. 11, 1908, Berlin, pp. 278-279. Neues Jahrb. 
Min., 1905, I (Ref.), Stuttgart, p. 100. 
Abstracts: Min. Ind. for 1902, Vol. 11, 1908, New York and London, pp. 590-593; 
Eng. Mg. Journ., Vol. 75, 1908, New York, pp. 926-928, map, illus. 3. 
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The geographical position of the Malay tin regions is given and the general 
geology of the Malay Peninsula. The Kinta district is then taken up, its location 
described, and the occurrence and nature of alluvial tin ores of the district are 
treated. The accompanying minerals are also noted. The occurrence of tin ore in the 
rocks, the origin of the deposits and the commercial features are discussed. 


Pues, J. A., and Louis, H. See No. 1350. 


715. Prxe, E. R. Mining in Perak, Straits Settlements. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 3, 1892, Camborne, pp. 194-201, discussion 
pp. 201-206. 
Gives a brief general description of Perak, the location of the tin-placers and the 
mining methods of the Chinese. Also describes the Kinta tin lodes and Malayan tin- 
smelting practice. 


716. PLacrk, Jonn. Tin mining in the Malay States. 
Engineering, Vol. 82, 1906, London, pp. 281-284, pl. 1. 
A very general article giving a description of the country and trade conditions, 
with short descriptions of mines and smelting. Prophesies further development and 
increase of output. 


717. RATHBORNE, AMBROSE B. Camping and tramping in Malaya, fifteen years’ 
pioneering in the native States of the Malay Peninsula. 

1898, London, pp. 117-166, 333-334. 

Pages 117-166: General description of mines (wholly untechnical), labor, social, 
economic conditions, fuel supply, roads, etc. 333-834, geology: ‘‘ Upheaval of the 
granite ’’; ‘‘ more violent ’’ between 3° and 6° than between 1° and 3°. Limestone 
occurs in the northern half of the country. Near Thaiping, borings show country to 
have recently sunk over a hundred feet. Old cannon found at Larut 30 feet below 
surface in tin mine. Stone implements frequently found, but no mammalian bones in 
the gravels. A hoard of Portuguese coins of the 15th century was dug up at Kinta. 


718. Rirrer, Cart. Die Erdkunde. 
Vol. 5 (Die indische Welt), 1835, Berlin, pp. 77-79, 246. 
Treats of the tin of the Malayan Peninsula. 


719. RoL_KerR, CuarLtes M. The tins of Banca and Billiton. 


Eng. Mg. Journ., Vol. 28, 1879, New York, p. 338. An abstract from an article by 
E. Reyer. See No. 117. 


See No. 1357. 


720. Ross, D. Notice of some tin ore from the coast of Tenasserim. 


Glean. Sci., Vol. 1, 1829, Calcutta, pp. 143-144. 
Description of some stream tin from Chanda, half way between Mergui and Tavoy. 


721. RumpoLtp, WM. R. The tin deposits of the Kinta Valley, Federated Malay 
States. 

Amer. Inst. Mg. Eng., Vol. 37, 1906, New York, pp. 879-889, figs. 1-4. 

Reprint: Mg. Journ., Vol. 80, 1906, p. 460. 

General description of Kinta Valley; alluvial tin deposits; lode deposits; (a) those 
in granite, (b) those in limestone; origin of the deposits. 

States that this district is probably, at the present time, the richest alluvial tin 
district in the world. 
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722. SAUNDERS, W. T. Tin mining in the Straits Settlement. 

Trans. Inst. Mg. Eng., pt. 4, Vol. 27, 1904, London and Newcastle-upon-Tyne, 
pp. 343-350. 

Digest: Mg. Mag., Vol. 11, No. 1, 1905, New York, p. 71. 

Reprint: Mg. Journ. Railw. Comm. Gaz., Vol. 75, 1904, London, p. 661. 

About 60 per cent of the world’s supply of tin comes from Straits Settlement. In 
the past most of it has been obtained from alluvial deposits, and while the placers 
appear to be unfailing, much attention is now given to lode mining. Alluvial mining 
is carried on largely on the west side of the Peninsula, while lode mining is confined 
to east side. 


723. ScrivENor, J. B. A preliminary report on the geology of the neighbor- 
hood of Taiping, Perak. 
Perak Gov. Gaz., Suppl., Vol. 17, No. 3, January 15, 1904, Kuala Lumpur, pp. 1-14, 
13,000 words. 
Part I. Physical features, igneous rocks, sedimentary rocks, alluvial deposits, faults 
and mineral lodes, weathering. 
Part II. Geological history, mining prospects. 


724, ————. Federated Malay States. Geologist’s Report for 1904 (Tin). 


Perak Goy. Gaz. Supp!., July 14, 1905, Kuala Lumpur, pp. 7. 

The material in this article appears in the same author’s ‘‘ Geologist’s Report of 
Progress,’? September, 1903-January, 1907. See No. 726. 

Not available to the authors. 


725. ———. Alluvial and lode tin in Malaya. 
Mg. Journ. Railw. Comm. Gaz., Vol. 78, 1905, London, pp. 278, 2400 words. 
““From the annual report of the Federated Malay States. Describes three mines of 
detrital tin associated with limestone, gives information of the tin lodes, and briefly 
discusses the origin of the deposits.’’ 


726. ———. Geologist’s report of progress, Sept., 1903-Jan., 1907. 
Federated Malay States Government Press, Kuala Lumpur, 1907, pp. 1-44, sketch 
map 1. 


Reprint: Mg. Journ. Railw. Comm. Gaz., Vol. 81, 1907, London, pp. 781-782, 798, 
843-844, 866-867. 

A summary of work done embracing that published in the Perak Government 
Gazette except report on geology of Sarawak. First 18 pages deal with structural 
geology. Describes tin lodes of Kuantan (Sungei Lembing); Bundi, Kemaman; 
Machi tin field; mines in the Main Range, including the Telom district, Tras, Ben- 
tong, Gunong Gapis, Bukit Fraser and neighboring places; Chin Chin and Tanjong 
Serai, Malacca; stockworks at Bruseh and Tanjong Malim; tin ore in limestone at 
Changkat Pari, Ayer Dangsang, Siak and Jesophat’s Valley; alluvial mines of Tronoh 
and Sungei Besi, Perak. 


726a. ———~. Geologist’s annual report for 1908. 

Federated Malay States, Kuala Lumpur, 1909, pp. 2-7. 

The Ayer Dangsang pipe changed at a depth of 170 feet to a vein 5 to 6 feet 
thick with the same mineral association—abundant sulphides in a calcite matrix, 
with fluorite and a little quartz. In the Lahat pipe the original calcite and sulphides 
were dissolved and after a partial concentration the pipe was recemented with cal- 
cite from the limestone walls. 

Scheelite with abundant tourmaline, a little pyrite, traces of copper and arsenic, 
oceur in a quartz vein at Sabak North, Perak. Scheelite occurs in a number of Pahang 
tin mines. 

Cassiterite occurs with tremolite in a pipe at Lahat. Describes a stockwork of 
minute veins which is a type of many deposits in the Kledang Range. 
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Some of the alluvial tin ore contains metallic copper in fine sharp crystals. 

Small seams of lignite standing vertically, occur in the tin gravels. Leaching of 
the underlying limestone has let the gravels down until they are, in places, on edge, 
and have been covered over by horizontal beds. 


726b. ———_. The origin of tin deposits. 


727. 


728. 


729. 


730. 


1909, Kuala Lumpur, pp. 11. 

Also, Mg. Journ. Railw. Comm. Gaz., Vol. 85, 1909; London, pp. 307, 340. 

Reviews the commonly accepted theories concerning the deposition of tin minerals. 
He doubts the analysis of Meunier showing tin oxide in siliceous sinter from Ayer 
Panas (see No. 705), and states that his examination of deer-horns similar to those 
supposed by J. H. Collins to have been partly replaced by SnOs, showed no tin. 

Numerous tin deposits of the Malay Peninsula are in limestone or clay-slate, but 
granite is supposed to be close at hand in each place. At Bundi, in Kemaman, a tin 
deposit in which the SnOzg is in small yellow needles, carries no tourmaline, but 
there is some axinite. 

Most of the deposits are veins, large or small, but there are a few tin-bearing 
pegmatites in the Malay Peninsula. 

Shows that in many places in the Malay Peninsula, especially in the limestone 
region, there is very little tourmaline, but generally much fluorspar with the tin 
deposits. He believes fluorine to be more important than boron in the genesis of tin 
minerals. There is also much arsenopyrite in the limestone, more than when the 
deposits are in granite. 


Stack, W. E. Malay tin mines. Handbook giving particulars of mining 
companies working in the Malay Federated States. 


1907 (2), London. 
Not available to the authors. 


STEPHENS, F. J. Mineral features of Pahang, Malay Peninsula. 
Trans. Inst. Mg. Met., Vol. 9, 1900-1901, London, pp. 419-424. 
Describes the physical conditions under which mining must be carried on, trans- 
portation facilities and economic details; the geology of the country; the vein 
systems; the workings of individual companies; tin and gold ores, and their richness. 


Strokes, RAutpu, S. G. A series of articles on Malay tin fields. 
Mg. World, Vol. 25, 1906, Chicago. Illustrated. 
1. Industrial position of Malay tin fields. Sept. 1, 1906, pp. 234-235. 
2. Geology of Malay tin fields. Sept. 8, 1906, pp. 262-263. 
8. Malay tin fields. Oct. 6, 1906, pp. 424-425. 
4. Geology and treatment of tin in the Malay fields. Noy. 10, 1906, pp. 572-573. 





—. Mines and minerals of the British Empire. Being a descrip- 
tion of the historical, physical and industrial features of the principal 
centers of mineral production in the British Dominions beyond the 
seas. 

1908, London, pp. 65-75 and others, with a number of plates. 

The Malay States tin fields are treated in chapters 6 and 7. A review of the world’s 
sources of tin supply is given, after which he discusses the labor available, the pro- 
duction of tin in the different states; taxation and other heavy charges of the 
government; the geology, and the* different classes of deposits, both in place and 
alluvial. Chapter 7 is devoted to methods of mining and a description of the 
alluvial mines. 

A chapter is devoted to the Mt. Bischoff tin mine, Tasmania, and another to the 
northeastern tin fields of that Province. The tin deposits of New South Wales, 
Transvaal, Cape Colony and Northern Nigeria receive passing mention. 
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SWETTENHAM, FRANK. About Perak. 


Published by ‘‘ Straits Times.’’ 1893, Singapore. 
Book not available to the authors. 


. SWETTENHAM, F (RANK) A. Annual report of the State of Perak for the 
year 1893. 


Taiping, Perak, pp. 53. Progress of tin mining in Perak, and information con- 
cerning output. 


733. TAytLor, WILLIAM. Tin mining in the Federated Malay States. 

Eng. Mg. Journ. Vol. 82, 1906, New York, p. 529. 

Short extract from Ann. Rep. for 1905. 

Figures given, showing output from various mines. ‘‘ The acting Senior Warden 
sees no cause for alarm in the decreased output, and is of the opinion that no 
evidence is forthcoming to show that the stanniferous deposits of the country are 
nearing exhaustion.’’ 

734. TENISON-Woops, J. E. Geology of the Malayan Peninsula. 

Nature, Vol. 30, 1884, London, p. 76. 

Notes caves in limestone with deposits of ‘‘ tin sand,’’ which are 1000 feet above 
the plain; now exposed in precipices and reached by steps cut in the rock. Show 
extent of erosion. 

735. ————. Physical geography of the Malayan Peninsula. 

Nature, Vol. 81, 1884, London, pp. 152-154. 

‘“* The tin deposits hitherto found are all stream tin, no lodes have yet been worked 
. . . . Though tin has been worked for centuries, only a comparatively small portion 
of the country has been worked out or worked at all. I consider that the deposits in 
Perak are practically inexhaustible.’’ 

736. Explorations in Pahang. 

Nature, Vol. 338, 1885, London, p. 32. 

Refers to a peculiar coinage of tin ‘‘ shaped for the most part like an old fashioned 
square ink-stand.’’ 

Short reference to tin-bearing gravels. 

iene Report on the geology and physical geography of the State of 


Perak. 


Proc. Linn. Soc. New South Wales, Vol. 9, 1885, Sydney, pp. 1176, 1186, 1189, 1190, 
1192, 1203. ‘Tin mines at Thaiping, Assam Kumbang, Kamunting, Salak, Pappan, 
Poussin, Lahat, Goping, Tecca, Kampar River, Kuala Diepang, Dindings and Selama 
are described. 


738. TREACHER, W. H. Mining tin. 


Perak Gov. Gaz. Suppl., Vol. 17, No. 22, 1904, Kuala Lumpur, pp. 1-9. Report for 
1903. 3 charts showing output of tin and iron ore pp. 40-43. 

Reprinted: Board of Trade Journal, Vol. 66, 1904, p. 17. 

Description of labor conditions and supply, manner of working, wages, contracts, 
ete., and mode of operating mines. 


. TREMENHEERE, H. SkEymMour. Tin in Tenasserim. 


Mg. Journ. Railw. Comm, Gaz., Vol. 40, 1870, London, p. 919. 

Extract of address delivered before Royal Geological Society of Cornwall. The 
matter is largely the same as that in the report of his brother, Geo, Borlase Tremen- 
heere, on the ‘‘ Tin of the Province of Mergui in Tenasserim, in the northern part 
of the Malay Peninsula.”’ 

Besides the stream tin found along the banks of the creeks, there is a rich vein of 
tin 3 feet wide in the side of an isolated hill, about eleven miles from Mergui. The 
hill consists almost entirely of decomposed granite. Crystals of cassiterite occur 
thickly imbedded in pure kaolin. 
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740. Vercor, CHAs. Tin deposits in the Malay Peninsula. 


Mg. Journ. Railw. Comm. Gaz., Vol. 50, 1880, London, p. 904. 
Brief description of the mines near Malacca, at Qualla Lumpor and Laroot, and of 
methods used by Chinese in working them. 


741. Vercor, H. B. Tin deposits of the Straits. 


Mg. Journ. Railw. Comm. Gaz., Vol. 56, 1886, London, p. 1277. 
Treats briefly of alluvial deposits of Muntaha District of Johore, expresses a belief 
that tin lodes exist in the surrounding hills, which would prove very productive. 


742. Viator. A trip to the Johore River (tin mines). 
Not. Indian Archipelago Adj. Countr., 1837, Singapore, pp. 265-266, map. 
Popular article. Visited tin mines at village of Gongong, which were formerly 
worked by followers of the Sultan. Smelting furnace now in ruins. Ore about 12 
feet under surface, in a stratum of coarse ‘‘ quarry sand,’? mixed with white clay. 
Did not seem to be very productive mines. Country very unhealthful. 


743. W——. Der Zinnhandel der malayische Halbinsel. 
Oest. Zeitschr. Berg. Hiitt., Vol. 51, Wien, 1903, p. 645. 


744. Wray, LEonarp, Jr. Tin in the Straits of Malacca and Tenasserim. 


Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, p. 878. 

Extract from his lecture ‘‘ The Settlement on the Straits of Malacca,’’ delivered 
before Royal Colonial Institute, March 24, 1874. Discussion as to whether the early 
Pheenicians first got their tin in India or Cornwall. 


745. ————. Physical geography of the Malayan Peninsula. 
Nature, Vol. 31, 1885, London, p. 459. 
A communication correcting what he considers to be errors in an article by J. E. 
Tenison-Woods in ‘‘ Nature,’’? Vol. 31, pp. 152-154, 1884. 
Bears upon the geology of the tin deposits. 


746. ————. Alluvial tin prospecting: including tables for checking the 
accuracy of bore holes, and for estimating the amount, richness and 
value of the ore obtained from them. 

Perak Mus. Notes, No. 2, 1893, Taiping, pp. 1-114. 


747. ————. Some account of the tin mines and the mining industry of 
Perak. 

Perak Mus. Notes, No. 3, 1894, Taiping, pp. 1-24, table 1, pls. 4, 5, giving diagrams. 

The first three chapters of a continued article upon tin in Perak, the other num- 

bers of which are not available to the authors. In this installment the history and 


statistics of the Malayan tin trade, the geology of the deposits, a Soo of old 
mines, and native uses of tin are given. 


MASSACHUSETTS 


748. Hitcucock, Ep. Tin in Massachusetts. 


Amer. Journ. Sci, Arts, ser. 1, Vol. 16, 1829, New Haven, pp. 188-191. 

Brief review: Jahrb. Min. Geogn. Geol. Petr., 1830, Heidelberg, pp. 316-317. 

Letter written to editor of Amer. Journ, Sci. Arts. Writer sent specimen from 
Goshen, Mass., of what he thought to be first tin found in the United States. 


749. Hircucock, Epwarp. Report on the geology of Massachusetts examined 
under the direction of the Governor of that state during the years 


1830-1831. 


Amer. Journ. Sci. Arts, ser. 1, Vol. 22, 1832, New Haven, pp. 62-63. 
Tin at Goshen described. 
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750. TESCHEMACHER, J. E. Description of the oxide of tin found at the tour- 
maline locality, Chesterfield, Mass. 

Report Association American Geologists and Naturalists, 1840-1842 (1843), Boston, 
pp. 296-297. 

A. A. Hayes, to whom a portion was submitted for cxamination, says: ‘‘ From 
these experiments it appears that the mineral is a nearly pure oxide of tin, its hard- 
ness and closeness of texture, as indicated by its high lustre, exceed those of any 
specimen I ever examined.’’ 


MEXICO 


751. AGUILERA, Jos&i G. Bosquejo geologico de Mexico. 
Bol. Inst. Geol. Mexico, Nos. 4, 5, 6, 1897, Mexico, pp. 234-235. 
A note in which he states that tin ore occurs in small veins in rhyolite, accom- 
panied by hematite, topaz, and durangite. Rhyolites of Upper Tertiary age. 


752. ———. Catalogos sistematico y geografico de las especies mineralé- 
gicas de la Reptiblica Mexicana. 
Bol. Inst. Geol. Mexico, No. 11, 1898, Mexico, pp. 83-84. 


Tin is found in the following states: Aguas Calientes, Guanajuato, Jalisco, Querétaro, 
Sonora, Durango, Hidalgo, Puebla, San Luis Potosi, Zacatecas, 


753. ———. Geographical and geological distribution of the mineral de- 
posits of Mexico (tin). 
Trans. Amer. Inst., Mg. Eng., Vol. 32, 1902, New York, pp. 506-507, 

““The tin deposits of Mexico are of two classes: Those of the Tertiary, and the 
alluvial placers of the Quarternary. .. .. In Mexico the characteristic association 
of minerals and rocks is, so we might say, that of the latest tin-veins of the Tertiary, 
in which are found crystallized hematite, topaz and in some cases wolframite and 
durangite. The associated rocks are Pliocene rhyolites and rhyolitic tufa.’’ 


754. Arrten, D. K. Tin in Baja California, Mexico. 

Mg. Journ. Railw. Comm. Gaz., Vol. 54, 1884, London, p. 1194. 

Gives an account of a piece of cassiterite weighing 314 pounds broken from ledge, 
brought in by Indians, source unknown, Another vein said to give 18 to 38 per cent 
tin from picked samples. Pay streak 2 to 4 feet wide. Found in same range or 
belt with same formation as that of the Temescal (Cal.), tin mines. 


755. ANonyMous. Tin deposits of Mexico. 

Mg. Journ. Railw. Comm. Gaz., Vol. 54, 1884, London, p. 1412. 

Deposits occur at small town of Coneto, about 90 miles northwest of Durango. Ore 
is principally red and black cassiterite of extreme purity, found both in veins and 
placers. ‘‘ Sulphuret of tin,’’ similar to that of Cornwall has been found in one part 
of the mountains, while arseniate of tin, also very finely divided red ophite of tin, are 
found in many veins. 


756. ————. Tin deposits of Durango, Mexico. 
Eng. Mg. Journ., Vol. 48, 1889, New York, p. 80. 
Describes briefly the tin deposits near Coneto, Durango, 


757. ————. Mines in the State of Guerrero, Mexico. 


Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 556. 
Extract from Bull. Official Ministerio de Fomento. In describing the mines in the 
district of Taxco, tin is mentioned as occurring at Acamistla and Coapango, 
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Tin in Mexico. 

Eng. Mg. Journ., Vol. 80, 1905, New York, pp. 519-520, 1500 words. 

““The tin properties now under development are 5 in number: La Esperanza, Tinnit, 
La Santa (sic) Franciscc, La Minita and Los Dos Amigos. The tin at La Esperanza 
occurs in threads or stringers in the vein. When development work was started on 
property, the first stringer discovered was only 1-64 inch thick, but in uncovering the 
vein, stringers ranging from 4 to % inch thick were encountered and about 800 
pounds of tin ore running 75 per cent tin was taken out. An assay across the vein 
runs from 2 to 4 per cent tin, while the ore as sorted by natives runs from 55 to 65 
per cent and by concentration it can be brought up to 75 or 85 per cent tin. 


Mexico’s first tin ingot. 
Mo. Bull. Int. Bur. Amer. Repub., Vol. 21, Sept. 1905, Washington, D. C., p. 802. 
States that although stream tin has been produced in Mexico for many years, the 
first ingot of lode tin has only recently been smelted. Gives a few details of a tin 
deposit at Aguas Calientes, 


Tin in Mexico. 
Mg. World, Vol. 25, 1906, Chicago, p. 301. 
““The tin-bearing area extends from south of Aguas Calientes to north of Durango 
on the eastern side of the Sierra Madre range. The localities are widely separated 
and according to reports, quite different in geology and ore occurrence.”’ 


. BARCENA, MARIANO. Tratado de geologia elementos aplicables A la agri- 


cultura, 4 la ingenieria 4 la industria. 


Bol. Secr. Fom. 1886, Mexico, p. 146. 
Tin occurs in veins in Mesa de los Caballos in Zacatecas, and in alluvium in Lagos 
and other localities. 


BArRRIGA, MANUEL Diaz. Mining in Mexico. 


Mg. Journ. Railw. Comm. Gaz., Vol. 77, 1905, London, p. 631. 

Tin bearing ground is found in many portions of the Republic, but the deposits of 
the Coneto region in Durango are the most important. Occur in calcareous trachite. 
Concentrated ores, mostly in form of oxides, yield from 35 to 75 per cent of metal. 


Beck, RicHarp. See No. 1299. 


BenepicT, WM. DE L. Tin in Mexico. 
Min. Ind. for 1892, Vol. 1, 1898, New York, pp. 451-452. 
““Tinstone has been found in Mexico at numerous widely separated localities. 
None of the deposits have been systematically or extensively exploited except those 
of Durango, where the ore is found to occur in small but frequently very rich pockets 
in ill-defined veins in trachite-porphyry, which is the common country rock.’’ 


BERGEMANN, C. Zinnstein von Xeres in Mexico. 
Neues Jahrb. Min. 1857, Stuttgart, p. 395. 
Gives an analysis of tin ore from Xeres, Mexico. 


BRETHERTON, H. G. The tin deposits of Mexico. 


Mg. World, Vol. 27, 1907, Chicago, pp. 685-686. 
‘“ Notes on the history and present standing of the tin deposits which are situated 
in and about the border region between the states of Jalisco and Aguas Calientes.’’ 


Bromiy, A. H. Tin mining and smelting at Santa Barbara, Guanajuato, 
Mexico. 
Trans. Amer. Inst. Mg. Eng., Vol. 36, 1906, New York, pp. 227-288, figs. 2. 
Mg. Journ. Railw. Comm. Gaz., Vol. 78, 1905, London, pp. 121, 139. 
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Describes deposits and method of producing ore. Ore formation is of an ‘‘ unusual 
nature consisting of cracks in the rhyolite which have been filled with clay.’’ These 
clay stringers carry a mixed mineralization, particularly in the form of iron and tin 
oxide. Deposits not considered of commercial value. 

Data showing results from smelting various classes of ore given. Methods of treat- 
ment of the ore are described. 


“ce 


767. CHANDLER, C. F. On tin ore at Durango in Mexico. 


Amer. Journ. Sci. Arts, 2d ser., Vol. 39, 1865, New Haven, p. 349. 
The cassiterite is in form of wood-tin and is accompanied by topaz. Gives crucible 
assay. 


768. CoLtzins, J. H. Specimens of tinstones from Durango. 


Journ. Roy. Inst. Cornwall, Vol. 18, pt. 1, 1895-1898, Truro, p. 129, about 150 words. 
Describes specimens of tin ore from Durango, Mexico. 


769. Det Mar, ALEx. History of the precious metals. 


2d edition, revised. 1902, New York, p. 206. 
States Cortes reported that ‘‘ chisel-shaped ’’ tin money was used in Mexico, and 
that specimens are in the ‘ Paris collection.’’ 


770. FAwNs, SypNEY. Tin deposits of the world. 
Published by the Mining Journal, 1905, London.’ Tin deposits of Mexico, pp. 154- 
157, 1300 words. ; 
Compilation from Ingalls’ ‘‘ Tin deposits of Durango, Mex.’’; Louis’ ‘‘ Production 
of tin ’’; and Nevius’ ‘‘ The Sain Alto tin deposits.’’ 


771. Gentu, F. A. On the occurrence of tin ores in Mexico. 


Proc. Amer. Philos. Soc. Vol. 24, 1887, Philadelphia, pp. 23-35. 

Description of specimens of tin ore from Sierra de Catalan, State of Durango, Mexico, 
Small crystals of hematite are replaced by cassiterite. Also mentions wood tin and 
other forms from various Mexican localities, which contain much iron and arsenic. 
Quotes from Wm. Semmons, concerning a deposit of SnO2 upon bismuthinite. 


772. Grosre, JosepuH. Tin discovery in Mexico. 
Mg. Journ. Railw. Comm. Gaz., Vol. 43, 1873, London, p. 863. 
Alluvial tin ore washed down from the mountains is found scattered over an area 
of several square miles, 250 miles southwest of the city of Mexico. 


773. Hatsr, Ep. The occurrence of tin ore at Sain Alto, Zacatecas, with 
reference to similar deposits in San Luis Potosi and Durango, Mexico. 
Trans. Amer. Inst. Mg. Eng., Vol. 29, 1900, New York, pp. 502-511, figs. 1-6. 
Abstract: Eng. Mg. Journ., Vol. 68, 1899, New York, p. 428. 
Describes occurrences of tin ore in other localities than Durango, and compares them 
with the latter. Description of tin smelting at Las Cuevas. 


774. Hanks, Hpnry G. On the occurrence of durangite in the tin-bearing 
region of Durango, Mexico. 
Amer. Journ. Sci. Arts, ser. 3, Vol. 12, 1876, New Haven, pp. 274-275. 
Description of the tin deposits of Durango. Durangite is found only in the ‘‘ Bar- 
ranca ’’ tin mine, eighteen miles northwest from Coneto, State of Durango. 


775. HumMBoLpt, ALEXANDER DE. Essai politique sur le royaume de la Nouvelle- 
Espagne. 
1811, Paris, Vol. 3, pp. 203, 299, 306-307; Vol. 4, pp. 105-106, 194-195. 
Extract: Arch. Bergb. Hiitt., Vol. 17, 1828, Breslau and Berlin, pp. 358-359. 
Extract by A. J. M. Brochant, Notice sur les Mines du Mexique. Journ. Mines, 
Vol. 30, 1811, Paris, p. 104. 
Briefly treats of tin occurrences in Mexico. 
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776. INGALLS, WALTER RENTON. Tin deposits of Durango, Mexico. 


Eng. Mg. Journ., Vol. 59, 1895, New York, p. 293. 

This paper is based on a study of mines of Mexico in 1892. Deposits at Potrillos and — 
Cacéria are dscribed. A table of 10 analyses made by Dr. Genth on Mexican 
tin ore—half from Potrillos, remainder from Cacfria—is given. 


777. ———. The tin deposits of Durango, Mexico. 
Trans. Amer. Inst. Mg. Eng., Vol. 25, 1896, New York, pp. 146-168, map 1, figs. 2. 
Treats of early tin mining in Mexico, and especially of the physical characteristics, 
geology, and occurrence of tin at Potrillos, Cacfria and Cerro de Iglesia de los 
Remedios, tin regions of Durango. 
Discussion by C. W. Kempton, pp. 997-998. (See No. 779.) Additional notes, Vol. 27, 
1897, pp. 428-429. 
778. ————. Notes on the tin deposits of Mexico. 


Trans. Amer. Inst. Mg. Eng., Vol. 27, 1897, New York, pp. 428-429. 
Some additional notes on tin localities in Mexico, mentioned in paper ‘ Tin 
deposits of Durango ’”’ in Trans, Amer. Inst. Mg. Eng., Vol. 25, New York, p. 146. 


Kemp, Jas. F. See No. 1213. 


779. Kempton, C. W. The tin deposits of Durango, Mexico. 


Trans. Amer. Inst. Mg. Eng., Vol. 25, 1896, New York, pp. 997-998. 
In discussion of paper on same subject by W. R. Ingalls (No. 777), mentions an 
occurrence of tin placers at Sain Alto, Zacatecas, Mexico. 


Lock, C. G. Warnrorp. See No. 1338. 
Louis, Henry. See No. 1340. 


780. MANZANO, Jesus P. The mineral zone of Santa Maria del Rio, San Luis 
Potosi, Mexico. 


Trans. Amer. Inst. Mg. Eng., Vol. 52, 1901, New York, pp. 481-482. 
Description of tin ores and occurrences, and output of several mines. Deposits 
generally small. Country poorly forested. 


781. Nevius, J. NELSon. The Sain Alto tin deposits (Mexico). 

Eng. Mg. Journ., Vol. 75, 1908, New York, p. 929, fig. showing tin smelter. 

Digest: Geol. Centr., Vol. 5, 1904, Leipzig, p. 487. 

The cassiterite occurs in rhyolite, associated with chalcedony. As the rock 
weathers the cassiterite nodules are washed out and concentrated in the ravines 
where they are collected. The method of smelting the ores is also described.—H. Ries. 

782. NEWLAND, D. H. Tin in Mexico. 


Min. Ind. for 1908, Vol. 12, 1904, New York and London, pp. 331-332. 
Sain Alto deposits described. Output amounts to a few tons a year. Grade of ore 
as smelted is about 40 per cent metallic tin. 


Pirsson, L. V. See No. 1635. 
PRATT, JOSEPH HybrE, and STERRETT, DouGLASS B. See No. 252. 


783. RicutHoren, F. Ueber das Alter der goldfiihrenden Ginge und der 
von ihnen durchsetzten Gesteine. 
Zeitschr. deutsch. geol. Ges., Vol. 21, 1869, Berlin, p. 737. 
A foot note describes the tin ore at Durango. 


Ro.tker, CuHas. M. See No. 1357. 


784. Witson, Gro. Tin and petroleum in Mexico. 
Eng. Mg. Journ., Vol. 34, 1882, New York, p. 280. 


NO. 2 BIBLIOGRAPHY OF TIN—HESS 123 


MEXICO (Continued) 


Tin in veins and alluvial. One tract of over 200 square miles, hastily prospected, 
shows stream tin in every water course, yielding by washing, from 5 to 20 per cent 
tin ore. Can be worked by hydraulicking at small cost. Vein tin yields from 60 to 
70 per cent metallic tin; very free from injurious impurities. Country granite. 


MICHIGAN 5 


785. STEVENS, Horace J. Tin in Michigan. 
Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 283. 
Sketch‘of desultory attempts at tin mining in United States, with brief mention of 
recent discoveries of deposits in Keeweenaw County, Michigan. 
(These ‘‘ discoveries ’’? proved false.) 


MISSOURI 


786. DuNSTAN, R. W. Discovery of tin in Missouri. 
Mg. Journ., Railw. Comm. Gaz., Vol. 37, 1867, London, pp. 699, 731. 
A letter giving very encouraging outlook for the tin in Missouri, 100 miles south of 
St. Louis, in a mountainous district of granite, trap and porphyritic rock. States 
that lodes run nearly north and south. Tin also occurs in alluvial floors, decomposed 
granite and black sand. 


787. GENTH, F. A. Tin ore in the United States. 

U. S. Railroad and Mg. Journ., May 4, 1870, Philadelphia. 

Reprint: Eng. Mg. Journ., Vol. 9, 1870, New York, p. 322. 

Mg. Journ. Railw. Comm. Gaz., Vol. 40, 1870, London, pp. 486-487. 

Extract: Ann. Mines, ser. 6, Vol. 17, 1870, Paris, pp. 572-575. 

Treats briefly of the tin deposits in the United States. Tells of the pretended dis- 
covery of tin in Missouri and the resulting excitement; gives analysis of supposed tin 
ore sent from Madison County, Mo., and states that traces of tin were found in one 
specimen; also gives analyses of two concentrates from San Jacinto, Cal. 


WHEELER, H. A. See No. 1428. 


: MONTANA 
Hanks, H. G. See No. 218. 


787a. RAYMOND, Rossiter W. Statistics of mines and mining in the states and 


territories west of the Rocky Mountains. 
Fourth annual report of Rossiter W. Raymond, United States Commissioner of Min- 
, ing Statistics [for the year 1871], Washington, D. C., 1873, pp. 288-289. 

“© A Mr. Hall has several bars of tin, weighing a couple of pounds each, reduced 
by himself from ore picked from the gravel at the adjacent bar [Big Prickly Pear 
Creek]. The ore is very pure, and similar to the float tin found in Durango, 
Mexico. Some prospecting has been done for the ledge that this ore is evidently 
derived from, but so far without success.’? Entire reference. 


NEVADA 


788. HorrMAN, W. J. On the mineralogy of Nevada. 


Bull. U. 8S. Geol. Geogr. Sury. Terr., Vol. 4, 1878, Washington, D. C., p. 784. 
The only locality in Nevada where stream tin occurs is at the Tuscarora placer 
mines where small crystals are occasionally found. 


NEWFOUNDLAND 
789. Mitne, J. Notes on the physical features and mineralogy of New Found- 
land. 
Quart. Journ. Geol. Soc. London, Vol. 30, 1874, London, p. 745. 
States that tin is found in New Foundland, but whether in paying quantities is not 
yet determined. 
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NEW GUINEA 


790. ANoNyMous. Tin on Ferguson Island. 
Eng. Mg. Journ., Vol. 75, 1908, New York, p. 623. 
Rich tin lodes and gravel have been recently discovered on Ferguson Island on the 
northeast coast of New Guinea. No details given. 


. NEW HAMPSHIRE 


791. JACKSON, CHARLES T. Description of the tin veins of Jackson, N. H. 
Report Association American Geologists and Naturalists, 1840-1842 (1843), Boston, 
pp. 316-321, figs. 2. 
Describes the occurrence of small tin-bearing veins near Jackson and the minerals 
associated with the tin and discusses the origin of the veins. 


792. ————. Final report on the geology and mineralogy of the State of 
New Hampshire, with contributions toward the improvement of agri- 
culture and metallurgy. 

1844, Concord, N. H., pp. 189-145, figs. 2. 

Review: Amer. Journ. Sci. Arts, ser. 1, Vol. 49, 1845, New Haven, p. 34. 

Tin ore at Jackson, N. H. Description of tin veins, crystallization, association. 
Short translation from Daubrée on description and theory of tin veins. With the 
tin occurs arsenic pyrites, black sulphuret of copper (rare), carbonate of copper, 
native copper, tungstate of manganese upd iron (rare), black tourmaline and quartz. 


NEW JERSEY 


793. Lestey, J. BP. The iron manufacturers’ guide to the furnaces, forges and 
rolling mills of the United States, with discussions of iron as a 
chemical element, an American ore, and a manufactured article, in 
commerce and in history. 

1859, New York and London, p. 428. 


Trace of tin (.18 per cent SnO,) found in ‘‘ garnet rock,’’ about 1144 miles northeast 
of Andover, New Jersey. 


794. SCHNABEL, Cart. Handbook of Metallurgy. 
Translated by Louis, Henry, 1898, London, Vol. 2, p. 3. 
““Tin has only been found by Eliot and Storer in American zine from New Jersey, 
and English zine made by Vivian & Co., of Swansea.’’ 


NEW SOUTH WALES 


795. ADAMS, Rosert. Mining in New South Wales. 
: Mg. Journ. Railw. Comm. Gaz., Vol. 43, 1878, London, p. 1009. 
Working only alluvial deposits. Not more than one-tenth of mines are paying, 
owing to poor management. 


796. A——,, R. D. Tin mining in Australia. 
Mg. Journ. Railw. Comm. Gaz., Vol. 49, 1879, London, pp. 909-910. 
Description of the tin mining at Vegetable Creek, New South Wales. 


797. ANpREwS, E. C. The geology of the New England Plateau, with special 
reference to the granites of northern New England. 
Rec. Geol. Surv. New South Wales, pt. 1; Vol. 7, pt. 4, 1904, pp. 281-360, pls. 55-56. 
Parts 2 and 3, Vol. 8; pt. 2, 1906, pp. 108-152, pl. 20. Parts 4 and 5, Vol. 8, pt. 3, 
1907, pp. 196-250, pl. 39. 
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Part 1 describes the physiography; part 2, the general geology; part 3 treats of 
the genesis of the ore deposits; part 4, of the petrology, and part 5 contains additional 
notes on the ore deposits. A 

Permo-carboniferous slates were intruded by granite accompanied by pegmatite, 
eurite, micrographic dikes and quartz veins and masses. Many of the younger 
accompanying rocks carry tin, tungsten, and bismuth minerals, molybdenite, mona- 
zite, gold and allied minerals. Most of the New England ore deposits are considered 
to have been formed by magmatic segregations, in which are included those formed 
from heated gases or waters. The ores are arranged peripherally around acid granite 
massifs. The Gulf tin deposits occur as pipes formed at the intersection of fissures 
some of which are of very irregular form. The deposits contain arsenical pyrites, 
tourmaline, fluorspar, beryl, monazite, bismuth, and wolframite. At Kingsgate, 
pipes 18 inches to 40 feet in diameter carry molybdenite in masses up to one ton in 
weight, bismuth, bismuthinite, and bismuth carbonate, and at Tabletop, Timbarra, 
pipes carry gold in sufficient quantity to pay for working, but at neither place are 
they tin bearing. The pipes are all formed through replacement of the granite by 
solutions following very small cracks. At Tingha tin occurs in ‘‘a eurite vein,’’ 
pegmatite and pipes, with chalcedony, and quartz; in the Emerald mines at Emima- 
ville, in quartz veins with white mica, emeralds, and fluorspar cutting carboniferous 
(?) slates; at Giant’s Den, in quartz veins with tourmaline, topaz, and chalcopyrite, 
cutting greisen; at Pheasant Creek with wolframite, in greisen and ‘‘ mica rock ’’; 
in the Inverell District with abundant topaz, in greisen; at Deepwater with wolfram- 
ite and iron pyrites in greisen; at Wilson’s Downfall with huge quartz crystals and 
platy wolframite in greisen and granite; at Bald Nob in fissure veins; at Silent 
Grove in a granular quartz vein with bismuth and galena. At Howell stannite occurs 
in the Conrad and King Conrad reefs with argentiferous galena and sphalerite. 


798. ANonyMous. The discovery of tin in New South Wales. 


799. 


800. 


801. 


802. 


803. 


Mg. Journ. Railw. Comm, Gaz., Vol. 42, 1872, London, pp. 45, 398. 


More Australian tin. 
Iron, Vol. 5, n. s. 1875, London, p. 551. 


A very brief description of some stream tin from foot of Mount Pilot, New South 
Wales. The region is described geologically. 


— — —. Tin in New South Wales. 


Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 636-637. 

Brief epitome of the tin mining conditions in New South Wales. 

Tin production of State from 1872 to 1899 inclusive amounted in value to £6,590,484. 
The lodes have scarcely been touched. Principal lode mine is the Oetery in the 
Emmaville district. 


Tin in New South Wales. 


Min. Ind. for 1901, Vol. 10, 1902, New York and London, p. 639. 
Very brief general remarks about tin deposits in New South Wales. 


Tin and tin mining in New South Wales. 
Journ. Soc. Arts, Vol. 50, 1902, London, pp. 285-286. 


Brief history of tin discovery in New South Wales; localities and manner of 
occurrence; production. 


Tin in New South Wales. 
Journ. Franklin Inst., Vol. 161, 1906, Philadelphia, p. 384. 
A note. ‘* At Tingha, Inverell district, there are fifteen or sixteen dredges working 
for tin, all doing well. Reported that they have work for six to ten years ahead of 
them.’’ 
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804. ————. Beach:mining in New South Wales. 

Queensland, Gov. Mg. Journ., Vol. 8, 1907, Brisbane, p. 175. 

Refers to report on beach mining in Queensland, made by L. C. Ball in 1905, and 
states that under similar conditions to those he described a French company intends 
to work the 13 miles of beach, from one mile south of Evans or Little River, uc the 
mouth of Richmond River, running northerly to McAuley’s Lead. ‘‘ The sands are 
said to contain gold, platinum, tin, monazite, and other minerals,’’ but the richness 
is not known. 


805. ————. Beach mining in New South Wales. 

Queensland Gov. Mg. Journ., Vol. 8, 1907, Brisbane, p. 275. 

The Byron Bay correspondent of the ‘‘ Town & Country Journal,’’ under date 8th 
May, writes: A new mining plant has been set up at Broken Head, on the northern 
end of Seven-mile Beach, that was formerly very rich in gold, tin and platinum. 
A Sydney syndicate has just completed a plant, to treat the black sands for six or 
more kinds of minerals, which have a good market value. All previous work along 
this foreshore was confined to the recovery of gold and tin. It has now been found 
that minerals of equal yalue exist in the concentrates. Other parties are also working 
the beach sands. 


806. Breer, Apotr. Geschichte des Welthandels. 


1864, Vienna, pp. 210-211. 
Short notice of the tin production in New South Wales and Queensland. 


807. BENEDICT, WM. DE L. Tin in New South Wales. 

Min. Ind. for 1892, Vol. 1, 1898, New York, p. 443. 

Principal alluvial deposits in New South Wales are situated about 400 miles north 
of Sydney, on western slope of the great dividing range. Alluvial deposits said to be 
practically exhausted. Tin has been found in veins in the Emmaville district, the 
principal one being the Oetery mine. 


Brown, A. Setwyn. See Nos. 1307 and 1308. 


808. Carp, Georce W. Minerals of economic value, New South Wales (tin). 
Handbook to the Mining and Geological Museum, Sydney, 1902, Sydney, pp. 66-67, 
113-115. 
General description of tin ore and its manner of occurrence, with a list of tin 
specimens in the museum at Sydney. 


809. Carne, J. E. The auriferous beach sands of the Esk River and Jerusa- 
lem Creek, in the parish of Esk County, Richmond, New South Wales. 
Rec. Geol. Surv. New South Wales., Vol. 5, 1898, Sydney, pp. 71-86. 
A number of assays of the sands are given, nearly all showing presence of tin. The 
possible sources of the gold, platinum and tinstone in the sands are: 
(1) The underlying Siluro-Devonian rocks which contain poor quartz reefs. 
(2) The Clarence coal measures. 
(8) Drifts under basalt, known to occur and to be slightly auriferous. 
(4) The basalt, doubtfully gold bearing. 
(5) The draining channels from New England. 


810. CLARKE, W. B. Leading article on mining containing a prognostication 
of the discovery of tin in New South Wales. 
April 16, 1849, Sydney Morning Herald. 
Not available to the authors. 


male 
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811. ————. Mines and mineral statistics of New South Wales. 

May 7, 1853, p. 71. 

In author’s report to the Colonial Secretary, he drew attention for the first time to 
the probable occurrence of extensive deposits of tin ore. He then stated that 
‘“‘wolfram and oxide of tin with tourmaline, occur near Dundee and in Paradise 
Creek, and it is probable that this ore of tin is plentifully distributed in the alluvial 
of other tracts as I have found it amidst the spinelle, rubies, oriental emeralds, 
sapphires, and other gems of the detritus from granite.’’ 


812. ————. Researches in the Southern gold fields of New South Wales, 
1860. 
Tin, pp. 109, 128. 


813. ————. Anniversary Address. 
Trans. Proc. Roy. Soc. New South Wales, for 1873 (1874), Sydney, pp. 1-39. 
Address contains notes on tin in New South Wales. 


814. ————. Remarks on the sedimentary formations of New South Wales, 


ete. 
Edition 3, 1875, Sydney, pp. 61, vertical sections. 
Digest: Geol. Ree. for 1875, London, p. 148. 
Tin mines of New South Wales and Queensland occur in Devonian rocks. 


815. Coetan, T. A. The wealth and progress of New South Wales for 1886- 


1887. 
Sydney, 1887, pp. 82-84. Tbid., for 1890-1891 (1891), pp. 84-86. Ibid., for 1894 (1896), 
pp. 210-212, Tbid., for 1895-1896, Vol. 2, 1897, pp. 493-1023. 


816. ConpER, HARTWELL. The occurrence of stannite in Australasia. 

Austr. Mg. Stand., Vol. 40, 1908, Sydney and Melbourne, p. 577. 

Gives a description of stannite and mentions localities in which it has been found. 
States that it occurs in considerable quantity in the Conrad mines, New South Wales, 
and the Oonah Mine (Zeehan) and at Heemskirk, Tasmania. In the Conrad mine 
stannite occurs in a quartz vein cutting granite and is accompanied by argentiferous 
galena, zine blende, chalcopyrite and arsenical pyrites. Cassiterite occurs in the 
granite, but rarely if ever in the vein. At Oonah stannite occurs with bismuthinite, 
wolframite, galena, pyrite, and zinc blende in a vein between quartzite and graphitic 
schist, and closely connected with galena deposits. Stannite at both places is argentif- 
erous. Discusses difficulties of treatment. 


816a. Corron, Leo A. The tin deposits of New England, New South Wales. 


Part 1, Proc. Linn. Soc. New South Wales, Vol. 34, 1910, Sydney, pp. 733-781, 
pls. 59-62, figs. 18, geol. map. 

Describes the country rocks in detail, the distribution of the lodes, their direction 
and causes of trend. The deposits are divided into eleven classes which do not appear 
to be very distinctive. The veins under the different classes are described and com- 
parisons made with occurrences in other countries. 


817. Cox, Herspert S. Tin deposits of New South Wales. 

Journ, Proc. Roy. Soc. New South Wales, for 1886, Vol. 20, 1887, Sydney, pp. 93-112, 
figs. 7. 

General description of both lode and alluvial deposits with geology of district. 
Accompanying minerals are wolframite, copper pyrites, arsenical pyrites, fluorspar 
(not in large quantities), tourmaline, fluorine bearing micas, and topaz; at Gulf mine, 
near Bendemeer, beryl forms a rock in which cassiterite is impregnated. In the Inverell 
district, diamonds, sapphires and zircons occur with stream tin. Cassiterite is 


iridescent at Silverton. we 
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Davies, D. C. See No. 1317. 


818. Davi, T. W. Edgeworth. Geology of the Vegetable Creek tin-mining 
field, New England District, New South Wales. 

Dep. Mines Geol. Sury., New South Wales, No. 1, 1887, Sydney, pp. x and 169, 
figs. 12, and map. 

Review: Amer. Geol., Vol. 1, 1888, Minneapolis, p. 122. 

Gives a history of tin-mining in New South Wales; physiography, meteorology; 
geology; mineralogy, etc. Much of the country is covered by basalt up to 300 feet 
thick, averaging 200 feet. In places, stanniferous stream gravels covered by the basalt 
have to be crushed before the tin can be obtained. 

Siluro-Devonian sediments are intruded by quartz felsite dikes and granite, probably 
of Permian age. The tin deposits are associated with this granite. The stanniferous 
gravels both exposed and lava-covered are described in detail. Some of the stream tin 
is only 1/70 of an inch in diameter but shows sharp crystal edges. Sapphire, topaz, 
zircon, spinel, garnet, magnetite and ilmenite are found in the placers. Gold is also 
found in small quantities. 

Ninety veins and stockworks are described. 

Quartz is found in 69 veins; chlorite in 29; feldspar in 20; mica and arsenopyrite 
each in 8; pyrite and fluorspar, each in 4; tourmaline and wolframite, each in 3; 
zinc blende, galena, chalcopyrite, bismuth, molybdenite, vesuvianite and_ stilbite, 
each in 2; hematite, pyrrhotite, manganese, scheelite and beryl, each in one vein. 

The veins range up to 3 feet in thickness. 

Gold, silver, lead and copper occur in veins of the neighborhood. Silver is in 
commercial quantity. 

819. DEPARTMENT of Mines, New South Wales, Annual Reports from 1875. 

Sydney. . 

Since 1875, the Department of Mines of New South Wales has issued annual reports 
upon mines and minerals of the State, With the statistics of production and progress 
of the industry as shown by reports from the wardens of the various districts, mine 
inspectors and geologists. 

FAawns, SypngEy. See No. 1320. 
820. GentH, F. A. Contributions to mineralogy. 

Proc. Amer. Philos. Soc. Vol. 28, 1886, Philadelphia, pp. 30-31. 

Treats of some specimens of tin ore and their associated minerals from Aberfoil 
and Sam rivers, New South Wales. 

821. Gower, GeorcE H. Report on the Vegetable Creek tin field. 

Ann. Rep. Dep. Min. New South Wales, for 1874, Sydney, pp. 63-70. (With plan of 
the dressing machinery designed by W. H. Wesley.) 

822. ————. New England and Clarence district. Vegetable Creek division. 

Ann. Rep. Dep. Mines New South Wales for 1876 (1877), Sydney, pp. 110-114, pls. 2, 

Giving progress of each mine of the district with total yield from 1872-1876; also a 
description of new machinery used for washing gravel for tin. 

823. ————. Report on the New England and Clarence Mining District. 


Ann. Rep. Dep. Min. New South Wales, for 1878, Sydney, pp. 126-180 (with a sketch 
plan of the Vegetable Creek mining district, showing the approximate position of the 
ereeks, and the localities of the principal mines working for stream tin under basaltic 
formation, and of the tin lodes. Scale: 4 miles to 1 inch). 
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824. ————. Report on the condition and prospects of the Vegetable Creek 
tin mining district for the year 1879. 

Ann. Rep. Dep. Min. New South Wales for 1879 (1880), Sydney, pp. 149-156. (With 

plan and section of Messrs. Wesley Bros. workings, two plans of machinery, and a 

table showing total yield of tin ore from the Vegetable Creek tin mining district.) 


825. JAQUET, J. B. Tin bearing dykes (?) of Euriowie and Waukeroo. 

Geol. of the Broken Hill Lode and Barrier Ranges Mineral Fields, New South 
Wales, Mem. Geol. No. 5, 1894, Sydney, pp. 128-131, pl. 1. 

After general description of the ore and accompanying rocks, the following subjects 
are treated: 

Analogous occurrence of tin in Dakota; Huel Byjerkerno mine; Mount Euriowie 
mine; Badjerican mine; Calorla (Euriowie Tin-mining Co.); Barrier Bischoff mine; 
Thistle mine. 


826. KugERULF, TH., and Broaccrer, W. C. Zinnsteinvorkommniss aus New South 


Wales. 
Neues Jahrb. Min., 1879, Stuttgart, pp. 566-567. 


827. LiversipcE, A(rcHIBALD). The minerals of New South Wales. 


Trans. Proc. Roy. Soc. New South Wales, Vol. 9, 1876, Sydney, pp. 177-179. 
Description of tinstone; its occurrence in veins and alluvial deposits, and the 
localities where found. 


828. ———-. Minerals of New South Wales. 
Ist edition, 1876, Sydney, pp. 25-27. 2d edition, 1882, Sydney, pp. 39-41. 3d edition, 
1888, Sydney, pp. 76-84. 
Treats of: Tin (chemical composition, appearance, specific gravity of ores); tin 
deposits; localities. 


829. ————. Map of the minerals of New South Wales. 
1888, Sydney, pp. 3-32. Min. map. 
An alphabetical list of mineral localities, including the tin deposits of the state. 


830. ———. On some New South Wales and other minerals. 


Journ. Proc. Roy. Soc. New South Wales, Vol. 29, 1895, Sydney, pp. 323-324. 
Analyses of some cassiterite crystals from Elsmore mine, Inverell, New South Wales. 


Louis, Henry. See No. 1340. 


831. MinGAye, Joun C. H. Notes on the occurrence of platinum, gold and 
tin in the beach sands in the Richmond River district, New South 
Wales. 

Journ. Proce. Roy. Soc. New South Wales, Vol. 26, 1892, Sydney, pp. 868-370. 
Sand from the Richmond River district was examined and a few of the results 


obtained given. Tin was present in all the samples, but percentage was not 
determined in every case. 


832. NewLanp, D. H. Tin in New South Wales. 
Min. Ind. for 1902, Vol. 11, 1908, New York and London, p. 593, 250 words. 
Gives the tin output of New South Wales during 1902 and reviews conditions of 
mining. 
833. ———. Tin in New South Wales. 


Min. Ind. for 1908, Vol. 12, 1904, New York and London, pp. 3827-828. 

tives the tin output of New South Wales during 1903 and notes that there was a 
marked increase in the use of dredges, the recovery by this means amounting to 244 
long tons. Considerable abandoned ground has been worked profitably, owing to the 
increased price obtained for tin and to improved methods. 
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Puituires, J. A., and Louis, H. See No. 1350. 


834. Prrrman, E(pwarp) F. Tin deposits of New South Wales. 


Published by the Government, giving a full description of the mines and methods 
of working. 1899. 
Not available to the authors. 


835. ————. The mineral resources of New South Wales. 


Geol. Surv. New South Wales, 1901, Sydney, pp. 130-150, pls. 3, figs. 4. 

Tin: History of development, occurrence and places where mined, 

Largely a digest of T. W. E. Davids’ ‘* Geology of the Vegetable Creek Tin-mining 
Field.’’ 


836. PLumMeErR, JoHN. Tin mining in New South Wales. 


Eng. Mg. Journ., Vol. 73, 1902, New York, p. 212. 
General description of tin deposits of New South Wales and a more detailed account 
of Vegetable Creek tin field, the leading one of the State. 


837. ————. Mining in New South Wales. 
Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 375. 
Dredgers for tin not properly equipped for saving tin ore. 


838. Rem, G. H. An essay on New South Wales, the mother colony of the 
Australias. 


1876, Sydney, pp. 72-73. 
A very brief sketch of the tin industry at that date. Tin production from 1872- 
1875 given. 


Reyer, Epuarp. See No. 1354. 


839. SteE, W. H. J. Mineral deposits, etc., in New South Wales. 


Report of Mining Conference, New South Wales, 1896, p. 6. 
Not available to the authors. 


840. StepHEeN, G. Minner. Discovery of tin in New South Wales. 
Mg. Journ. Railw. Comm. Gaz., Vol. 42, 1872, London, pp. 45, 398. 
Also, Quart. Journ. Geol. Soc. London, Vol. 28, 1872, London, p. 42. 
Announcement by letter of great deposit of tin ore in district of New England. 
The tin ore is said to be in ‘“‘ pepitas crystals, and beds of conglomerate, especially in 
micaceous granite more or less decomposed.’’ 


SroxEs, Ratpu S. G. See No. 730. 


841. Sronier, G. A. Report on tin-bearing country in the county of Bourke. 
Mg. Journ. Railw. Comm. Gaz., for 1889 [1890], London, pp. 234-235. 


842. Taytor, N. Report on the property of the Pheasant Creek tin syndicate, 
New England. 


New South Wales Leg. Ass. Papers, 1883-1884, 796-A, pp. 20-21. 
Not available to the authors. 


843. TuH1BauLt, P. J. Tin mining in New South Wales. 
Austr. Mg. Stand., Vol. 33, 1905, Sydney and Melbourne, pp. 444-445, 465-466. Serial. 
‘* A summary review covering the period from 1900 to 1904 inclusive.’’ 


844. ———_. Tingha tin dredging:‘industry, New South Wales. 


Austr. Mg. Stand., Vol. 38, 1907, Sydney and Melbourne, pp. 128, 148-149, 174-175, 
197-198, 222-228, 246-247, 265-266, 292. Illustrated. 
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Gives methods of dredging and results obtained by following companies: Melbourne 
Cope’s Creek Tin Sluicing Co., Tingha Consolidated Tin Mines, Elsmore Tin Sluicing 
Co., The Tingha Tin Dredging Co., Cope’s Creek Central Tin Dredging Co., The 
Amalgamated Tin Dredging Co., Cope’s Creek Dredging Co. 


——. See No. 1644. 


844a. TreENcHARD, H. G. Recovery of tin from alluvial deposits. 
Austr. Mg. Stand., Vol. 41, 1909, Sydney and Melbourne, pp. 37-88. 
** Notes on the stream sluicing plants at Tingha, New South Wales, for recovering 
tin from the abandoned workings and leads too poor for hand treatment.’’ 


845. ULtricu, G. H. F. Observations on some of the recent tin ore discoveries 
in New England, New South Wales. 


Quart. Journ. Geol. See. London, Vol. 29, 1873, London, pp. 5-11, figs. 2. 

Abstracts: Mg. Journ. Railw. Comm. Gaz., Vol. 42, 1872, London, p. 1105; Geol. 
Mag., Vol. 9, 1872, London, pp. 569-571. 

District described is in northern part of colony of New South Wales, almost 
‘immediately adjoining tin region of Queensland. 


846. Changed to 578a. 


847a. WitKInson, C. S. Report on the discovery of tin and other metals in 


the Burra Burra district, between the Bogan and Lochan rivers. 
Queenslander, Vol. 12, 1876. 
Not available to the authors. 


847b. ————. Report on tin bearing country, New England. 
New South Wales Leg. Ass. Papers, 1872, 1S1-A (Folio, Sydney, 1873. By authority), 
p- 10, pls. 
Not available to the authors. 


847c. ————. Report on tin bearing country, district of Inverell. 
Enclosing Rey. W. B. Clarke’s report on Geological Surveys, May 7, 1858, pp. 11, 
New South Wales Leg. Ass. Papers, 1872-1873, 176-A (Folio, Sydney, 1873. By 
authority). 
Not available to the authors. 
847d. ————. Tin deposits of New South Wales. 
Iron, Vol. 8, 1874, London, pp. 267, 296, 325. 


847e. ————._ Tin deposits of New South Wales. 
Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, p. 200. 
847f. ————. Report of Progress (Vegetable Creek tin fields). 
Ann. Rep. Dept. Min. New South Wales for 1883 [1884], Sydney, pp. 148-152. 
847g. ———. Report on mineral reserves, Molong district. (Gumble tin 
lodes.) 
Ann. Rep. Dept. Mines New South Wales, for 1886 [1887], Sydney, p. 182. 
847h. ————. Report on tin lodes near Poolamacca, in the Silverton dis- 
trict, New South Wales. 
Ann. Rep. Dept. Mines New South Wales, for 1887 [1888], Sydney, pp. 141-144. 
848, ———-. Report on the Mount Euriowie tin properties, New South Wales, 


1887. 
Not available to the authors, 
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849. WILKINSON, C. S., and Davm, T. W. E. Geological map showing the 
principal stanniferous leads in the Tingha and Elsmore districts, 1895. 
Seale, 80 chains to 1 in. 

Not available to the authors. 


850. Woop, Harrie M. Tin. 
Min. Products of New South Wales, 1882, Sydney, p. 27, Ibid., 1887, p. 34. 
Brief very general articles upon the occurrence and production of tin in New South 
Wales. 


NEW ZEALAND 


851. ANoNymMous. Tin on Stewart Island (N. Z.). 
Austr. Mg. Stand., Vol. 18, 1900, Sydney and Melbourne, p. 310. 
A note stating that tin exists on Stewart Island in vein and alluvial deposits. The 
latter are worked in a small way at Half Moon Bay. The deposits are not extensive. 


852. Bett, JAMES M. The salient features of the economic geology of New 
Zealand. 
Econ. Geol., Vol. 1, 1906, Lancaster, p. 750. 
“* Cassiterite has been found in the form of ‘stream tin’ in some of the streams 
amid the rugged hills of Stewart Island, and has been reported to occur actually 
in granite.’’? Whole Reference, 


853. Binns, GeorcE J. Mining in New Zealand. 

Trans. Fed. Inst. Mg. Eng., Vol. 4, 1892-1898, Newcastle-upon-Tyne and London, 
p. 67. 

Tin ore has been known for some years in auriferous conglomerates at the base of 
the coal measures at Lankey’s Creek, Reefton, Milford and Dusky sounds on the west 
coast of Otago. In 1888 tin ore was found in gravels, and in situ ‘‘ associated with 
gneissic granitoid rocks’? in the Remarkable Mountains, Stewart Island. Deposits 
small, climate wet. In April, 1892, stream tin was found in the gold wash at 
Humphrey’s Gulley, near Hokitika, on the west coast of the South Island. 


Fawns, SypnrEy. See No. 1320. 


854. LAuNAy, L. pr. - Les richesses minérales de la Nouvelle-Zélande. 
Ann. Mines, ser. 9, Vol. 5, 1894, Paris, pp. 549-550, 


855. McKay, ALEXANDER. On the geology of Stewart Island and the tin de- 
posits of Port Pegasus district. 

Reports of Geological Explorations during 1888-89, New Zealand Geological Survey, 
Publication No. 20, Wellington, 1890, pp. 74-85. Sketch map of tin fields of Pegasus 
Dist., figs. 6. 

Stream tin was found in shallow gravels with gold, but was not rich enough to work 
except with the gold. It averaged less than 1 ounce. of stream tin to the ‘“ tin- 
dishful ’? (sic). In the Tin Range on Port Pegasus tin occurs in ‘‘ quartz rock ”’ 6 
inches to 1 foot thick, with ‘‘ mica rock’? above and below. More wolframite than 
cassiterite is carried by the ‘‘ quartz rock.’? Granular topaz, gahnite, sphalerite with 
** blue faces,” and pyrites, accompany the cassiterite. 


NIGERIA 


856. Anonymous. Alluvial tinstone deposits of Northern Nigeria. 
Bull. Imp. Inst. Great Britain, Vol. 5, No. 2, 1907, London, pp. 179-183. 
Extract: Mg. World, Vol. 27, 1907, Chicago, p. 562. 
Description of alluvial tin deposits along the River Delime, tributary to Lake 
Tchad, 220 miles northeast of Lokoja. In highest land of Northern Nigeria, Country 
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rock is gneiss cut by basalt, dolerite and pegmatite dikes. No tin ore is found in 
place. Metallic tin reported as native, is always near native furnaces. An analysis 
of a specimen of stream tin is given showing about 67 per cent SnOs. Ilmenite and 
some monazite and zircon occur with the stream tin. 

Gives an account of the native method of working stream tin. The Niger Co. in 
1905 produced one ton of ‘‘ black tin ’’ per day. 


857. DUNSTAN, WyNDHAM R. Tin ore from the Bautshi tin fields, Northern 
Nigeria. 
Imp. Inst. Tech. Rep. and Sci. Papers, London, 1908, p. 53. Same, Bull. Imp. 
Inst. Great Britain, Vol. 1, 1903, London, p. 21. 
Chemical examination of a tin specimen weighing 1 pound which came from a 
depth of 6 feet from the surface of a plain lying to the north of a range of hills 
about 70 miles southwest of Bautshi in Northern Nigeria. Analysis showed 81.30 
per cent tin dioxide. Extent of deposit not known. 


858. ————. Report on a series of mineral and vegetable products from 
Northern Nigeria. 


Colonial Reports (Miscellaneous), No. 26, 1904, London, pp. 17-18. 
Tin ore from the Tilde area about 15 miles southwest of Badika, also gravel carrying 
tin, from the River Gimpu, three miles west of Tilde, are analyzed and described. 


859. ————. Reports on the mineral survey of Southern Nigeria for 1903- 
1904 and 1904-1905. 


Colonial Reports (Miscellaneous), No. 33, 1906, London, pp. 22-29. 

Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 78, 1906, London, p. 546. 

Digest: Eng. Mg. Journ., Vol. 81, 1906, New York, p. 992. 

Describes alluvial tin occurences of Uwet and Akwa-Ibama districts. Only the 
latter contained tin deposits rich enough to warrant working, but these are described 
as poor in comparison with other alluvial deposits. Associated with columbite, garnet, 
ilmenite and tourmaline, with a small amount of quartz and occasionally magnetite. 
Conclusions drawn from examination are not of a definite character. 


860. NicoLtAus, R. C. Tin deposits of Northern Nigeria. In tin deposits 
of the world, by Sydney Fawns. 


1905, London, pp. 189-141. Written Dec. 1904. 

Found in the Naraguta and Shere Hills, outliers of the Gura Mountains in the 
Badiko district, Province of Bauchi, 600 miles northeast of Lckoja, situated at the 
confluence of the Niger and Benne rivers. Occurs as coarse and fine stream tin along 
the Gimpy or Kogin-Delume (‘‘ river tin’’). Hills of granite with intrusions of 
diabase and porphyry. Near river is a contact with coarse gray gneiss. Tin thought 
to come from stockworks in granite. Metallic tin in nodules about the size of a 
bean, thinly coated with SnOvs, is found 15 feet below the surface of the gravels. 
Gravels said to average 36.66 pounds stream tin per ton. Smelted with charcoal in 
small local furnaces. The product is 99.40 tin. 


NORTH AMERICA 


See under Canada, Greenland, Mexico, Santo Domingo, United States 
and separate States. 


NORTHERN TERRITORY 


861. ANonyMous. Tin at Port Darwin, Northern Territory, Australia. 

Mg. Sci. Press, Vol. 89, 1964, San Francisco, p. 273. 

A shipment of tin ore from Port Darwin is said to have carried 75 per cent tin and 
worth about £80 per ton, it is said this was taken from an area of ground not 
covering 25 yards (square), depth 4 feet. Open cut work; is below an outcrop of 
quartz thickly studded with tin ore. 
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861a. Puayrorp, E. C. Tin in Australia. 

Mg. Journ. Railw. Comm. Gaz., Vol. 85, 1909, London, p. 577. 

Notice of same. Eng. Min. Journ., Vol. 87, 1909, New York, p. 1272. 

tives an account of, and outlook for a new discovery of alluvial tin at a place 
bearing the native name of Warra, close to Pine Creek, Northern Territory. 

Tin ore is black, with a little brown, ruby, amber and wood tin. Country rock 
consists of a gray granite and sandstone, with a little quartz. Small amount of 
monazite has been found with tin. 


862. TATE, RALPH. Report on the Northern Territory. 
Geol. Surv. South Australia, No. 63, 1882, Adelaide, p. 4, map. 
Two alluvial depesits have been located, along one of the tributaries of McKinlay 
River, and the head waters of a stream near Mt. Wells. The deposits are of compara- 
tively little importance. Neither of these deposits of tinstone seemed to be 
associated with granite. 


863. TrENISON-Woop, J. E. Report on the geology and mineralogy of North- 
ern Territory. 
Geol. Surv. South Australia, No. 122, 1886, Adelaide, p. 7. 
Ore occurs in the form of reef tin. Is abundant and rich. Spread over wide area. 
Metalliferous country resembles that of Cornwall, ‘‘ The Northern Territory may be 
emphatically pronounced to be a tin country.’’ 


NORWAY 
Broacer, W. C. See No. 1596. 


PERAK 


See Malay Peninsula 


PERSIA 


864. HENNECKE, Lupwic. Die Bodenschatze Persiens. 
Zeitschr. Berg. Hiitt. Sal. preuss. Sta., Vol. 47, 1899, Berlin, pp. 272-274. 
Digest trans: Trans. Inst. Mg. Eng., Vol. 18, 1899-1900, London and Newcastle-upon- 
Tyne, p. 509. 
“« Rich occurrences have been certified in many parts of Persia, of mercury, copper, 
tin, and antimony-ores, realgar, native sulphur, brown iron ore, manganese and 
cobalt-ores, kaolin, borax and alum.’’ 


865. MacrEar, JAs. Some notes on Persian mining and metallurgy. 
Trans. Inst. Mg. Met., Vol. 8, 1894-95, London, pp. 2-3. 
Quotes from a letter of Dr. Riach to Lord Palmerston in 1837 concerning a 
supposedly very large deposit of tin ore on Anngert Creek near the village of Juwaa, 
60 miles northeast of Tabriz, but when visited in 1893 or 1894 by Mactear, nothing 
was known of the tin. 


PERU 


866. ANoNyMous. Nuevos yacimientos de estafio y bismuto en el Pert. 

Bol. Soe. Nac. Min., No. 87, 1905, Lima, pp. 103-105. 

Extract: Mo. Bull. Int. Bur. Amer. Repub., Vol. 21, July, 1905, Washington, D. C., 
p. 131. 

Until recently tin ores were considered rare in Peru, the only deposits known to 
exist being those described by Prof. Raimondi in the district of Moho, Province of 
Huancané, Dept. of Puno. Mineral veins and veinlets containing tin were afterwards 
described by Carlos Posth as existing in quartz in the Pataoca and Accaobina spurs 
of the Andes in the Vilque district. Tin is now known to be widely distributed in 
Peru. Some specimens from Province of Cajatambo, were rich in metallic tin. 
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867. LArrouy, —. L’industrie miniére au Pérou en 1900. 
Ann, Mines, ser. 9, Vol. 20, 1901, Paris, p. 510. Extract of report by author. 
Tin ore is rare in Peru and no veins that would pay for working have been found; 
there is however, a vein of no importance at Huancane, Puno. 


868. Changed to 17la. 


869. PostH, C. Estado actual de la mineria en el Depto. de Puno. 


Bol. Min. Indust. Constr., Ano 10, No. 8, 1894, Lima, p. 63. 
Notes the finding of stanniferous quartz veins in the Pataoca and Accoabina Moun- 
tains. Vilque district, Puno Department. 


870. Rarmonpr, A. Minerales del Pert. 


1878, Lima, pp. 168-170. 

A French translation was made by Martinet, J. B. H., ‘‘ Minéraux du Pérou.’’ 
1878, Paris, pp. 187-189. 

Digest: Zeitschr. Kryst. Min., Vol. 6, 1882, Leipzig, p. 632. 

Amorphous cassiterite is found in small quantities in Moho district, Huancané 
province. Describes a new mineral plumbostannite, a sulphide of lead, tin and 
antimony, discovered in same district. Occurs with zine blende and quartz. 


PHILIPPINE ISLANDS 


871. McCasxry, H. D. Stream tin in Negros. 
Philippine Min. Ind., a separate from Min. Res. of the United States, 1905, Wash- 
ington, D. C., pp. 12-18. 
Reported that ‘‘ large tin deposits of stream tin occur in Negros”? but no details 
are given. [This report was later found to be erroneous.—Authors. ] 


PORTUGAL 


872. ANonyMous. Tin mines in Sandinha, Portugal. 


Mg. Journ. Railw. Comm. Gaz., Vol. 80, 1906, London, p. 495. 

Brief note. Mines situated near Goes. Deposits included in old Cambrian schists, 
near granite. Quartz veins are impregnated with cassiterite and small quantities of 
pyrite and mispickel. 


—. See No. 1027. 


BecKk, RicuArp. See No. 1299. 


873. BREWENBACH, TH. Die Zinnerzlagerstatten Portugals. 
Gliick. Berg. hiitt. Zeit. Nied. Westph., 1893, Essen, pp. 1032, 1050. 
Digest: Neues Jahrb. Min., 1894, II (Ref.), Stuttgart, pp. 429-430. 


Brown, A. Setwyn. See Nos. 1307 and 1308. 
CALDERON, D. SAtvaApor. See No. 1029. 
D’AcurarpI, Antrontio. See No. 1313. 


874. ESCHWEGE, W. von. Bemerkungen tiber den Bergbau und Htittenbetrieb 


in Portugal. 
Arch. Miner. Geogn. Bergb. Hiitt., Vol. 8, 1835, Berlin, pp. 221-222, 224. 


Fawns, SypNEy. See No. 1320. 


Fucus, E., and Launay, L. pe. See No. 1823. 
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875. HeALE, JosH. Tin in Portugal. 
Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, p. 343. 
Report on the tin mines of S&4o0 Martinho and Montesinhos in the Province of Tras os 
Montes. 
Louis, Henry. See No. 1340. 
PHILLIPS, J. A., and Louis, Henry. See No. 1350. 
QUEENSLAND 
876. ANoNyMous. Vulcan tin mine, Irvinebank, Queensland. 
Austr. Mg. Stand., Vol. 11, 1895, Sydney and Melbourne, p. 524. 
Digest: Trans. Fed. Inst. Mg. Eng., Vol. 10, 1895, Newcastle-upon-Tyne and 
London, p. 590. 
Describes the Vulcan mine and states that it is the most productive tin mine in 
North Queensland. 
877. ———. Mining in Queensland (gold, silver, tin, copper, coal and other 
minerals). 
The Queenslander, Vol. 51, March 27, 1897, Brisbane, p. 2. 
Not available to the authors. 
878. Tin in Queensland. 
Min. Ind. for 1900, Vol. 9, 1901, New York and London, p. 687. 
A short general review of conditions in the tin fields of Queensland during 1900. 
879. ———. Tin in Queensland. 
Min. Ind. for 1901, Vol. 10, 1902, New York and London, pp. 639-640. 
Brief review of tin mining conditions during 1901, 
880. . Queensland tin mining. 
Austr. Mg. Stand., Vol. 30, 1903, Sydney and Melbourne, p. 801. 
Particulars of a new find of rich tin ore in the neighborhood of Reid’s Creek, 
Queensland, taken from ‘‘ Wild River Times,’’ Q. 
881. ————. Tin mining in north Queensland. 
Mg. Journ. Railw. Comm. Gaz., Vol. 75, 1904, London, p. 602. 
Outlook for tin in Herberton district very encouraging. The Lancelot lode, in 
Silver Valley, 10 miles southwest of Herberton, has an average width of 2 feet, and 
has been exploited to a depth of 250 feet. Average per cent of tin in the ore is from 
12 to 13 per cent. Concentrates contain 60 per cent metallic tin, 5 per cent bismuth 
and 5 per cent copper. Outputs from 1899 to 1903 of New South Wales and Queens- 
land given. , 
882. ———. Tin mining in Queensland. 
Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 113. 
Gives present conditions in tin mining and the production in the Herberton district. 
883. ————. Dredging for tin at Stanthorpe. 
Queensland Gov. Mg. Journ., March 15, 1904, Brisbane, p. 103. 
‘Shows Brisbane dredging plant.’’ 
Not available to the authors. 
884. ———. Queensland tin supply. 


Austr. Mg. Stand., Vol. 31, 1904, Sydney and, Melbourne, p. 809. 
“Information concerning the output, which shows a marked increase.’’ 
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— —. The Vulcan tin mine, North Queensland. 


Eng. Mg. Journ., Vol. 82, 1906, New York, p. 155. 

Vulcan mine, Herberton district, North Queensland, has recently developed into one 
of the most important lode tin mines of the world. It surpasses, as producer and 
dividend payer, even the famous Mt. Bischoff mine. During 1905, production was at 
the rate of 130 tons of black tin per month. Description of mine is from report by 
Walter E, Cameron, Asst. Geol. of the Queensland mines department. 


886. BasineTron, ArTHUR. Herberton tin field. 


Austr. Mg. Stand., Vol. 16, 1899, Sydney and Melbourne, pp. 88-89, 129. 
‘* Information concerning these deposits in North Queensland, and their workings.’’ 


887. Bain, W. H. The Tate tin mines. 


Austr. Mg. Stand., May 28, 1896, Sydney und Melbourne. 

** Description of the largest and most important of the stream tin mining properties 
now being worked in North Queensland.’’ 

Not available to the authors. 


888. Batt, LioneL C. Crow’s Nest tin deposits. 


Queensland Goy. Mg. Journ., Oct. 15, 1903, Brisbane. 
“* Report on the geology and workings of tin deposits in Queensland.’’ 
Not available to the authors. 


889. Notes on tin, copper and silver in the Stanthorpe District. 
Geol. Surv. Queensland, Pub. 191, 1904, Brisbane, pp. 9-21, pls. 1-8, plan and 
elevation 1. 
Also, Queensland Gov. Mg. Journ., July 15, 1904, Ist part. Brisbane. 
Notes on tin mining in the Stanthorpe district treat of pan-washing and cradling; 
ground sluicing; dredgers, and lode tin mining. 
890. Progress Report, 1904. 
Ann. Rep. Under-Secretary for Mines, Queensland, for the year 1904 (1905), Brisbane, 
pp. 155. 
“On the 7th January, I left Brisbane to investigate a discovery of tinstone on 
Brovina Creek, in the Gayndah district. Small quantities of the mineral were found 
to occur in one branch of the creek, but the prospects were not encouraging, and it 
is believed that work has now ceased.’’ (Whole reference.) 
891. Gold, platinum, tinstone and monazite in the beach sands on 
the South Coast (Queensland). 
Geol. Surv. Rep., Queensland, Pub. No. 198, 1905, Brisbane, pp. 1-19, figs., pls. 1, 2. 
‘© At intervals along the Currumbin-Coolangatta Beach, the sands contain payable 
tin, accompanied by gold. The concentrates, however, assay very. much lower than 
was expected, and the assays show that the work thus far done for tin has been at a 
loss, either owing to local poverty of the ground or to the escape of tinstone with 
the tailings. Nevertheless, the hope is entertained that the ground may yet be 
proved sufficiently rich for dredging.”’ 
891a. ————. King of the Ranges tin mine, Watsonville, N. Q. 
Queensland Goy. Mg. Journ., Vol. 10, 1909, Brisbane, pp. 228-252, illus. 
891b. . Irvinebank Company’s treatment works. 


Queensland Gov. Mg. Journ., Vol, 16, 1909, Brisbane, pp. 329-380, illus. 
Description of methods used for crushing, concentrating and smelting of tin ores at 
Irvinebank. 


Beer, Apotr, See No. 806. 
Brown, A. SELWyN. See Nos. 1807 and 13808. 
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892. CAMERON W(ALTER) E. Report on the Stannary Hills tin deposits. 


Queensland Gov. Mg. Journ., Vol. 1, 1900, Brisbane, pp. 190-191. 
Not available to the authors. 


893. ————. Report on the Kangaroo Hills mineral fields, Queensland. 
Geol. Surv. Rep. Queensland, Pub. No. 167, 1901, Brisbane, pp. 1-11, pls. 8, geol. 
map 1. 
894. ————. Report on the Cardigan (Queensland) Tin-Syndicate’s Prop- 


erties, Thompson’s Creek, and the Coolgarra Federal Corporation 
Limited, Leases, Herberton Mineral District, North Queensland. 

Geol. Sury. Rep. Queensland, Pub., No. 165, 1901, Brisbane, pp. 1-4. 

“<The above syndicate has acquired a number of abandoned tin properties formerly 
worked for tin by the prospectors of the Herberton field. The object of this syndi- 
cate is to develop and work these leases in a more systematic manner than was possi- 
ble with the methods available to small parties of working miners.’’ 

flach piece of leased property is described. 


895. ————. The Herberton tin field. 


Geol. Surv. Rep. Queensland, Pub. No. 192, 1904, Brisbane, pp. 1-29, pl. 1 (geol. 
map.) 

Digest: Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 359. 

Describes the topography of the area, the geology and mining methods used. A 
short history of the region is given and the following districts are described: Herber- 
ton, Watsonville, Irvinebank, Eureka Creek, Koorboora, Newellton and Coolgarra. 
The Smith’s Creek mine and the lodes on California Creek and Reid’s Creek are also 
described. 


896. ————-. The Annan River tin field, Cooktown District. 
Geol. Surv. Rep. Queensland, Pub., No. 210, 1907, Brisbane, pp. 27, map 1, pls. 14. 
Also, Queensland Goy. Mg. Journ., November, 1906, Brisbane. 
Abstract: Mg. World, Vol. 26, 1907, Chicago, p. 7. 
Tin occurs on Mt. Amos, Mt. Leswell, and at the Lion’s Den in granite much altered 
and tourmalinised along joints. From these the alluvial deposits along the Annan 
River and its tributaries have been formed. Gives general description of claims. 


897. CLELAND, W. LAaupEr. Tin dressing at Stannary Hills, North Queens- 
land. 


Trans. Austr. Inst. Mg. Eng., Vol. 12, 1907, Melbourne, pp. 154-164, pl. 1, figs. 2. 
Description of the mills and some of the principal machinery, also methods 
employed in dressing of tin ore. 


898. CLrorreNn, E. Die Zinn- und Wolfram- Vorkommen von Nord-Queensland. 

Min. Mitth., n. f., Vol. 24, 1905, Wien, pp. 137-139. 

Digest: Neues Jahrb. Min., 1906, II (Ref.), Stuttgart, pp. 26-27. 

Alluvial tin was first discovered in Herberton district, North Queensland, ‘‘ some- 
time ago,’’ and afterwards rich deposits were found on Wild River. Older alluvial 
deposits were later discovered in the Herberton lowland, at Watsonville, Irvinebank, 
and still later, very rich and extensive tin ore deposits were found in Silver Valley 
near Herberton. The ores of these deposits contain on an average, 4 per cent of 
bismuth, 3 to 8 per cent of copper and considerable tungsten. The tin-bearing terri- 
tory has now been shown to extend over an area of 12,000 square miles. 


899. Cusack, W. G. Kettry. Ravenswood fields. 
Ann. Rep. Under-Secretary for Mines, Queensland, for year 1904 (1905), Brisbane, 
p. 95. ; 
A short description of the tin camps on Running Creek is given, but nothing is 
said about the geology. 
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D’AcutiArpI, ANTONIO. See No. 13813. 


DAINTREE, R. Tin in Queensland. 

Mg. Journ. Railw. Comm, Gaz., Vol. 42, 1872, London, pp. 680-690. 

Also, Quart. Journ. Geol. Soc. London, Vol. 28, 1872, London, pp. 301-302. 

At time of writing, discoveries were limited to drainage area of the upper part of 
the Severn River. These are swampy beds, intersected by numerous broad bars of 
granite. The alluvial beds vary in thickness from 3 to 20 feet. Outlook very 
encouraging; the greatest difficulty to overcome will be the swampy character of the 
ground, especially during the rainy season. 


Davies, D. C. See No. 1317. 


Dowet, W. S. The Herberton tin field. 
Austr. Mg. Stand., Nov. 17, 1898, Sydney and Melbourne. Serial. 
“Information concerning these lode tin deposits in Queensland.’’ 
Not available to the authors. 


Dunstan, B. Tin in Queensland. 
Ann. Rep. Under-Secretary for Mines, Queensland, for 1904 (1905), Brisbane, p. 149. 
The Lancelot Tin Mine at Silver Valley is described, and the general geology of 
the region is given. 


Monazite in Queensland. 
Geol. Surv. Rep. Queensland, Pub. No. 196, 1905, Brisbane, p. 11. 
Brief mention of cassiterite, found in the beach sands at the mouth of the Tweed 
River, with monazite. A concentrated sample yielded 54 per cent of tin. 


Stanhills tin fields,.Queensland. 


Geol. Surv. Rep., Queensland, Pub. No. 211, 1907, Brisbane, pp. 21, maps 2, pls. 3. 

Country rock is altered granite, aplite and quartz-felsite. Cassiterite occurs in 
irregular masses of chlorite and quartz in granite; in quartz veins cutting quartz- 
felsite; in chlorite veins in quartz-felsite, granite and aplite; chlorite and greisen 
veins in granite. There are limited tin placers, and the Desert sandstone is tin- 
bearing, though in what way is not explained. The total yield is small. 


— ——. Stanhills tin fields. : 


Geol. Surv. Rep., Queensland, Pub. No. 211, 1907, pp. 21. 

Queensland Gov. Mg. Journ., Vol. 9, 1908, Brisbane, pp. 285-288, map 1, pls. 3. 

Discusses the geology, the mines, the alluvial deposits and prospects of the Stan- 
hills district, Queensland. Cassiterite occurs in altered granite, or in close connection 
with granite, with much chlorite. Galena, zine blende, chalcopyrite, and graphite 
occur with the tin. Alluvial deposits occur in the neighborhood around the head of 
Ten-mile Creek. 


EpLINGER, W. Hinige Bemerkungen itiber die Zinnerzlagerstatten des 


Herberton distrikts in Queensland. 
Zeitschr. prakt. Geol., Vol. 16, 1908, Berlin, pp. 275-279 and 340-343. 
I. Die primaren Lagerstiitten, pp. 275-279. 
A description of the lode occurrences. 
II. Die Zinnseifen, pp. 340-343. 
Description of elluvial, alluvial, and fossil (‘‘ deep leads ’’) placers. 


Fawns, SypnrEy. See No. 1320. 


Fryar, WM. The mineral resources of the colony of Queensland. 
Trans. Fed. Inst. Mg. Eng., Vol. 13, 1896-1897, Newcastle-upon-Tyne and London, pp. 
358-359. 
Enumerates places where tin is found, but gives little more about tin deposits. 
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908. Grecory, T. F. Tin in Queensland. 
Journ. Soc. Arts, Vol. 20, 1872, London, pp. 853-854. 


A communication from the Secretary of State for the Colonies to the Council in 
which he describes the stanniferous country geologically and gives its extent. 


909. ————. A report on the tin discoveries in Queensland.’ 

Quart. Journ. Geol. Soe. London, Vol. 29, 1873, London, pp. 1-5. 

Abstract: Mg. Journ. Railw. Comm. Gaz., Vol. 42, 1872, London, p. 1105. 

Abstract: Geol. Mag., 1872, London, p. 569. 

Tin ore discovered in district situated about the head waters of Severn River and 
its tributaries, comprising area of about 550 square miles. District is described as an 
elevated granite tableland intersected by ranges of abrupt hills, some 3000 feet above 
sea. Richest deposits are found in beds of streams and in the alluvial flats along 
their banks. 


910. HaLtpang, A. C. 


Ann, Rep. Under-Secretary for Mines, Queensland, for 1897 (1898), Brisbane, 
pp. 102-105. 


Progress in mining in the Herberton tin mining district is described. 


911. ————. Herberton (Walsh and Tinnaroo) fields. 
Ann. Rep. of the Under-Secretary for Mines, Queensland, for 1904 (1905), Brisbane, 
pp. 68-71. 


912. Horstey, SypNrEy. Report upon the Kangaroo Hills and Star River 
mineral fields. 
Ann. Rep. Under-Secretary for Mines, Queensland, 1904 (1905), Brisbane, p. 110. 


913. Hume, W. C. Report on the Queensland tin fields. 
1874, pp. 31, ' 
Not available to the authors. 


914. Jack, Rost. L. Report on the Wild River tin mines. 
Geol. Surv. Rep., North Queensland, Pub. No. 9, 1881, Brisbane, pp. 8-10, map 1. 
Reconnaissance report upon the tin mines in the vicinity of Wild River. 


915. ————. On the Stanthorpe tin mining district. 

Geol. Surv. Rep., Queensland, Pub. No. 12, 1882, Brisbane, pp. 1-2. 

‘© As it will be necessary for me to return to the district and make a survey of 
the field, I confine myself, in the meantime, to putting on record in general terms, 
the conclusions to which I have been led, and my strong faith in the probability of 
discovering payable deposits of ore in the rocks from which the vast stream deposits 
were originally derived.’’ 


916. ————. On the tin mines of Herberton, Western and Thompson’s Creek 
districts and the silver mines of the Dry River. 
Geol. Surv. Rep., Queensland, Pub. No. 13, 1888, Brisbane, pp. 3-32, with geol. 
maps 2 and 6 plates of sections. 
Abstract: Eng. Mg. Journ. Vol. 37, 1884, New York, p. 353. 
The intimate connection of the tin deposits with metamorphosed igneous rocks is 
shown. The claims in the various districts are treated separately. 


917, ———. On the tin mines near Cooktown. 
teol. Surv. Rep., Queensland, Pub. No. 66, 1891, Brisbane, pp. 1-9. Geol. map and 2 
sheet plans. 
Describes the mines of the region in detail. 
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918. ————. The Kangaroo Hills silver and tin mines. 
Geol. Surv. Rep., Queensland, Pub. No. 82, 1892, Brisbane, pp. 1-11, map 1. 
Describes the tin mines in the central area of the Kangaroo Hills, the unnamed 
lodes, the Mount Brown silver and tin mines and a group of mines near Running 
River crossing. 


Lock, C. G. WARNFoRD. See No. 1338. 
Louis, Henry. See No. 1340. 


919. MAcDONALD, A. R. 


Ann. Rep. Under-Secretary for Mines, Queensland, for 1895 (1896), Brisbane, 
pp. 124-126. 
The progress of tin mining in the Herberton District during 1895 is epitomized. 


920. 

Ann. Rep. Under-Secretary for Mines, Queensland, for 1899 (1900), Brisbane, pp. 13-14. 

Reports on Herberton, Kangaroo Hills, Cooktown, Stanthorpe, Ravenswood, Palmer 
and Port Douglas districts. Herberten yield was largest for year. The reports are 
devoted to economic progress more than to geology. 

921. 

Ann. Rep. Under-Secretary for Mines, Queensland, for 1900 (1901), Brisbane, 
pp. 15-16. 

The reports of the wardens of the different mining districts, showing progress in 
tin mining are summarized. 

922. ———. 

Ann. Rep. Under-Secretary for Mines, Queensland, for 1904 (1905), Brisbane, pp. 8-10, 
16-17. 

General review of tin mining throughout the Province during the year with 
statistics. The volume contains beside, descriptions by their respective commissioners 
of work done in the various districts. 

923. ————. Tin mining in Queensland. 

Queensland Goy. Mg. Journ., Apr. 15, 1905, Brisbane. 

** Reviewing the condition of tin mining in Queensland.”’ 

Not available to the authors. 

924, ————. Under Secretary for Mines, The Queensland Mining Industry, 


Review of the year 1906. i 


Queensland Gov. Mg. Journ., Vol. 8, 1907, Brisbane, pp. 111-113. 
An advance copy of the Annual Report, summarizing economic conditions in the 
tin mining districts. 


925. MacLArEN, J. M. Report on Stannary Hills tin mines, Eureka Creek, 
Watsonville district (North Queensland). 


Geol. Surv. Rep., North Queensland, Pub. No. 146, 1900, Brisbane, pp. 1-2. 
Describes the geology, ores and working of the tin mines in the -Stannary Hills. 


926. MairLaNnp, A. Gisps. On the Coolgarra tin mines and surrrounding dis- 
trict. 4 


Geol. Surv. Rep., Queensland, Pub. No. 72, 1891, pp. 1-5. With geol. map and plans. 
The geological features and the mines of the district are described. 
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927. MunpaAy, JoHN. Notes on tin mining in and around Herberton, North 
Queensland. 

Austr. Ass. Adv. Sci. Vol. 6, 1895, Sydney, pp. 375-881. Map 1. 

Reprint: Mg. Journ. Railw. Comm. Gaz., Vol. 66, 1896, London, pp. 990-991. 

Abstract: Eng. Mg. Journ., Vol. 59, 1895, New York, pp. 556-557. 

Tin is found both in massive and stratified rocks. Lode mining has been extended 
from Herberton as a center westward to Watsonville, Irvinebank, Eureka Creek and 
Koorboora, southwest to Coolgarra, Glenlinedale and California Creek. Alluvial ore 
occurs from Herberton to the Tate River and Fossilbrook, a distance of 80 miles. In 
the neighborhood of Herberton, the tin bearing rock is mostly porphyry at the out- 
crop, but of a granitoid structure in depth; hornblende is in places a constituent. 
Quotes R. L. Jack in describing tin bearing veins as metamorphosed dikes, probably 
originally diorite, now mainly of quartzose chlorite and quartzose serpentine. In depth 
veins develop more quartz. Ore is cassiterite, mostly in lenticular deposits, reaching 
a length of 40 and 50 feet, and in depth from a few inches to several hundred feet. 
Yield ranges from 5 to 40 per cent oxide. Wolframite, fluorspar, galena and molyb- 
denite occasionally accompany the tin. Alluvial tin is derived from open gullies and 
gravels now covered by lava. Ilmenite and gem stones sometimes accompany ore. 


928. NEWLAND, D. H. Tin in Queensland. 


Min. Ind. for 1902, Vol. 11, 1908, New York and London, p. 593. 
Brief summary of tin mining conditions in Queensland. 


929. NewMANn, G. H. Kangaroo Hills mineral field. 
Ann. Rep. Under-Secretary for Mines, Queensland, for 1904 (1905), Brisbane, 
pp. 82-84. 
The progress of tin mining in the Kangaroo Hills district during 1904 is summarized. 


929a. NicHoLas, C. E. Stannary Hills mines, N. Q. 
Queensland Gov. Mg. Journ., Vol. 10, 1909, Brisbane, pp. 552-554. Tllus. 
Reports for six months, April, 1909, to September, 1909. 


Puituirs, J. A., and Louis, H. See No. 1350. 
Reyer, Epuarp. See No. 1354. 


RouKer, Cuas. M. See No. 1357. 


930. RusseLt, Murray. Report on the Walsh and Tinaroo mineral field and 
Hodgkinson gold field. : 
Ann. Rep. Under-Secretary for Mines, Queensland, for 1904 (1905), Brisbane, 
pp. 111-115. 


931. Sertuem, P. F. Report of mining industry of Queensland for year 1895. 


1896, Brisbane, pp. 32-34. 
Treats briefly the tin of Herberton and surrounding distriets. 


932. : 
Ann. Rep. Under-Secretary for Mines, Queensland, for 1896 (1897), Brisbane, 
pp. 102-104. 
Reviews tin mining during 1896 and shows that there was some reduction in the 
output. 


933. Snort, C. H. Stanthorpe and Pikedale fields. 
Ann. Rep. Under-Secretary for Mines, Queensland, fer 1904 (1905), Brisbane, 
pp. 100-101. 
Notes on the mining progress of the Stanthorpe and Pikedale tin mining fields 
during 1904, 
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934. SKERTCHLY, SypNEY B. J. Report on the deep (tin) lead at Herberton. 
Geol. Surv. Rep., Queensland, Pub. No. 115, 1896, Brisbane, pp. 1-15, pls. 1-5. (Map, 
1 inch=40 chains.) 
Discussion of geological conditions, history, and description of tin workings. 


935. ———. Tin mines of Watsonville, and various tin, silver, copper and 
gold mines at Herberton, Montalbion, Irvinebank, Muldiva, Calcifer, 
Chillagoe, California Creek, Tate River, etc.; also geological notes on 
Myola, on the recovery of the lost lodes and on the copper plant. 

Geol. Surv. Rep., Queensland, Pub. No. 119, 1897, Brisbane, pp. 64, pls. 18, figs. 37. 
Describes various mines of the Watsonville district, with geology of the surrounding 


country. Gives statistics of the region. Notes tin ore that is phosphorescent when 
heated. Considers the tin mines of the region unsurpassed. 


936. ————. On the geology of the country round Stanthorpe and Warwick, 
South Queensland, with special reference to the tin and gold fields, 
and the silver deposits. 

Geol. Surv. Rep., Queensland, Pub. No. 120, 1898, Brisbane, pp. 98, pls. 3, maps 2 
and text figs. 

Gives a general article on tin showing distribution; output; percentage in ores of 
famous mines; table giving associated rocks, mineral, etc.; output; origin; minerals 
containing traces of tin. Thinks tin was deposited from solution. Detailed descrip- 
tion of mines. 


937. Srarnes, ARTHUR. Port Douglas district. 
Ann. Rep. Under-Secretary for Mines, Queensland, for 1904 (1905), Brisbane, 
p. 87. 
Report of mining progress in the Port Douglas tin mining fields during 1904. 


938. STERLING, JAMES. Monograph on the geology and mining features of 
Silver Valley, Herberton, North Queensland, Australia. 

Two parts, 1905, Hamburg. 

Part I, pp. 41, 5 pp. geologic maps and sections, text figs. 

Part II, pp. 16, 1 p. of 35 figs. 

Part I deals with the geology and veins of a portion of the country adjacent to 
Dry River. Describes veins carrying silver, lead, tungsten, copper, bismuth and tin. 
Considers the mineral deposits of deep-seated origin. 

Part II deals with the microscopic characters of the rocks. 


939. WEEDON, THORNHILL. Queensland, past and present. An epitome of its 
resources and development. 
1898, Brisbane, pp. 252-253. 

Tin is found on the Pascoe River, at Bloomfield, on Palmer River, the Barron 

Waters, at Herberton including Irvinebank, on the Star River and at Stanthorpe. 

Mineral first discovered at Stanthorpe in 1872. Production and export value for each 

year from 1872 to 1896 given. Queensland is third amongst the seven colonies as a 

tin-producing district coming after New South Wales and Tasmania. 


940. Witt1AM, J. Vivian. Tin production in Queensland. 


Mg. Journ. Railw. Comm. Gaz., Vol. 47, 1877, London, p. 601. 
Describes the mineral resources along Hopkinson and Palmer rivers, Queensland, and 
possible effect the tin deposits might have on the Cornwall tin trade. 


940a. WILLIAMS, G. W. Tin mining and milling in North Queensland. 


Eng. Mg. Journ., Vol. 87, 1909, New York, pp. 1092-1094. 
Treats of mining conditions, describing operations of various companies of North 
Queensland, 


144 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 58 


RUSSIA 


941. ANoNymMous. Russische Bergwerksverhaltnisse. 
Berg. Hiitt. Zeit., Vol. 52, 1893, Leipzig, p. 328. 


Gives the tin production of Russia, also the amount imported for years 1888, 1889, 
1890. 


942, ————_, Tin in Russia. 


Mg. Journ. Railw. Comm. Gaz., Vol. 81, 1907, London, p. 219. 

Translation from ‘‘ Viestnik Frnansoff.’? The tin situation in Russia is serious, 
since the closing of the Pitkiiranta tin smelter. Russia imported in 1964, 301,000 
poods. Pitkiiranta deposits are of little value. Recommends attention to deposits on 
Onon River, Transbaikal region, where the tin outlook is encouraging. 


Borastrom, L. H. See No. 1594. 
Corra, BERNARD von. See No. 1312. 


943. Firepier, K. G. Ueber die alten Zinnstein-Gruben am Onon in Dauurien 
(Ononsky Priski Olowennoi Sawod). 


Arch. Miner. Geogn. Bergb. Hiitt., Vol. 12, 1839, Berlin, pp. 178-188. 

Digest: Neues Jahrb. Min., 1841, Stuttgart, p. 714. 

Tin deposits are located 87 ‘‘ werst’’ from the junction of Onon and Ingoda 
rivers. Tin occurs in segregations in granite dikes cutting hornblende schists. 
Woiframite occurs with ore in some places. 


GaADOLIN, S. A. See No. 1612. 


944. GurRNEy, H. P. Notes on the geology of Finland. 
Trans. Fed. Inst. Mg. Eng., Vol. 15, 1898, Newcastle-upon-Tyne and London, pp. 
147, 152. 
Mentions the deposits of tin at Pitkiiranta, on the: northeastern shore of Lake 
Ladoga. Production is small. 


945. HerMANN, R. Untersuchungen russischer Mineralien. Ueber das Vor- 


kommen von: gediegenem Zinn in den Ural’schen Goldseifen. 
Journ, prakt, Chem., B. 33, 1844, Leipzig, p. 300. 


946. Keppen, A. bE. Apercu général sur l’industrie minérale de la Russie. 
Ann. Mines, ser. 9, Vol. 5, 1894, Paris, pp. 233-234, 
Treats very briefly of tin in Finland. 


KOULIBINE, S. See Nos. 1690, 1691 and 1692. 


947. Kruscu, P. Ueber sicht tiber die nutzbaren Lagerstatten Russlands. 
Zeitschr. prakt. Geol., 1897, Berlin, p. 277. 
States that lode tin is found at Pitkiranta, Finland, and that stream tin is found 
along the Onon River, Siberia. 


Louis, Henry. See No. 1340. 


948. NorDENSKIOLD, A. E. Beitrag zu Finnlands mineralogie. 
[Trans.] Ann. Physik. Chem., Vol. 101, 1857, Leipzig, pp. 625-642. 
Brief digest, Neues Jahrb. Min. 1858, Stuttgart, p. 467. 
Tin of Pitkiranta treated. 


See No. 1628a. 
Puiiiirs, J. A., and Louis, H. See No. 1350. 
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949. PuscH, Gro. G. Kupfer- und Zinnerz-Bau am Ladoga-See; Geognosie 
Finnlands und von Petersburg. 


Neues Jahrb. Min., 1836, Stuttgart, pp. 197-199. 
A communication written Dec. 1835, giving an account of the tin occurrences in 
Finland. 


950. ScHoULTZ-ASCHERADEN, G. von. Die Kupfer- und Zinnerz-Lagerstiatte zu 


Pitkaranta in Finnland. 
Berg. Hiitt. Zeit., Vol. 35, 1876, Leipzig, pp. 280-281. Mit. fig. 8 u. 9 auf Taf. 13. 


951. Struve, H. von. Tin in Russia. 
Neues Jahrb. Min., 1834, Stuttgart, p. 398. 
The announcement of a discovery of tin ore at Pitkiiranta, communicated in a 
letter by H. von Struve. 


952. TORNEBOHM, A. EK. Om Pitkaéranta malmfalt och dess omgifningar. 
Geol. Fér. Stockholm Férh., Vol. 18, 1891, Stockholm, pp. 324-825, map 1. 
Description of the tin of Pitkiiranta, Finland. 


953. TrUSTEDT, Orro. Die Erzlagerstatten von Pitkaéranta am Ladoga-See. 

Bull. Com. Géol. de Finland, No. 19, 1907, Helsingfors, pp. 333, with geol. map 1, 
pls. 19 and text figures 80. Pp. 140-151, and others. 

Reviewed by Knopf, Adolph, Econ. Geol., Vol. 3, 1908, Lancaster, pp. 540-542. 

““ This monographie report of ore deposits of Pitkiiranta, is interesting from three 
standpoints: As a study of contact, metamorphism; as an investigation of pre- 
Cambrian ore-deposits in highly metamorphic rocks, and as an application of 
magnetometry to the location and computation of iron-ore reserves. 

“* Briefly, Pitkiiranta is characterized as an iron-ore district locally rich in copper 
and tin ores. The latter deposits are quite fully treated.”’ 


SANTO DOMINGO 


954. Garston. E. M. pe. Mineral Resources of the Dominican Republic. 


Mg. Journ. Railw. Comm. Gaz., Vol. 83, 1908, London, p. 682. 
States that ‘‘ Tin deposits are said to exist in Seybo and in the Higuei, Province of 
Seybo.’’ Quoted from a British Consular Report. 


SCOTLAND 


Fawns, SypNrEy. See No. 1320. 


955. Frert, J. S., and Ctovueu, C. T. Tinstone in Scotland. 
Mem. Geol. Surv., Summ. Progr. Geol. Surv. United Kingdom and Mus. Pract. Geol. 
for 1903 (1904), London, pp. 2, 59-60. 
First recorded occurrence of tinstone in Scotland. Occurs with magnetite. No 
indication that it occurs in any quantity. 


SIAM 


956. ANonymous. A note on mining in Siam. A reprint from the copyright 
publications of the Royal Commission for the Louisiana Purchase 
Exposition. 

Published by Mining Department of Siam, 1904, pp. 3-4. 
Gives a list of the districts in which alluvial tin is mined, and states that the 
possibilities of tin mining in Siam are large. 
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"i SIAM (Continued) 
957. ———. Mining in Siam. 
Eng. Mg. Journ., Vol. 79, 1905, New York, p. 190. Probably taken from the 
Siamese Louisiana Purchase Exposition Publication. See No. 960. 
Tin is the only metal, the working of which is of any importance in Siam. Deposits 
of importance are derived from, and lie adjacent to, the great granitic range which 


forms the boundary between central Siam and Tenasserim, and the backbone of the 
Malay Peninsula. 


958. ———. Tin mining in Siam. 
Echo des Mines, April 29, 1907. 
Quoted in Mg. Journ Railw. Comm. Gaz., Vol. 81, 1907, London, p. 598. 
Tin mined principally in the provinces of Puket and Kedah. Annual production 
about 5000 tons. Vast district yet unexplored, which probably contains considerable 
mineral wealth. 


959. BLEWETT, JASPER. Tin mining in the Straits Settlement. 
Eng. Mg. Journ., Vol. 22, 1876, New York, p. 156. 


An account of the tin mining on Junk-Seylon or Salanga, an island on the coast of 
Lower Siam. 


960. Carter, A. Cecin. Editor. The kingdom of Siam. 

Published by the Ministry of Agriculture for Louisiana Purchase Exposition, 1904, 
New York, pp. 241-248, 500 words. 

Small amounts of tin are found in the valley of the Nam Sak River. Tin placers are 
worked in the iollowing provinces: East Coast—Ratburi, Bangtaphan Langsuan, 
Chaija, Bandon, Lakon, Jalar, Rangeh, Rahman, Kelantan, Tringanu. West Coast— 
Kra, Renong, Takupar, Panga, Takuatung, Puket, Trang, Stul, Perlis, Kedah. Annual 
production about 5000 long tons, valued at $8,000,000. Puket Island on the West 
Coast is the most important field. Most promising for future developments are Kedah 
Rahman, Jalar, Takuatung and Renong. Work mostly in hands of Chinese. One 
American, one English, and one Dutch firm at work. There is an enormous field for 
the expansion of the tin-mining industry in the Siamese possessions in the Malay 
Peninsula. . 


D’AcHIARDI, ANTONIO. See No. 1813. 
Fawns, SypnrEy. See No. 1320. 


961. Fiscuer, H. Ueber siamesische Mineralien. 


Neues Jahrb. Min., 1882, II, Stuttgart, p. 196. 
Tin is the most important mineral of Siam. Alluvial tin is found in provinces of 
Xalang, Xaija, Xumphon, Rapri and Pak-Phrék. 


REYER, Epuarp. See No. 1354. 


962. Scorr, H. G. A note on mining in Siam. 


Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 185. 
Practically the same as No. 960 from which it seems to be largely taken. 


See also Laos. 


SIBERIA 


963. ANonyMous. Tin in Siberia. 


Min. Ind. for 1900, Vol. 9, 1901, New York and London, p. 640. 
Notes recent discoveries of tin on the Onon River. 
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SIBERIA (Continued) 


964. ———-. Zinnerzlager in Ost-Sibirien. 
Zeitschr. prakt. Geol., 1901, Berlin,. p. 245. 
Brief digest: Eng. Mg. Journ., Vol. 71, 1901, New York, p. 240, taken from 
** Enginecring,’’? London. 
Notice of the deposits of tin in Province Transbaikalien, near Onon River and 
tributaries. Its situation is fortunate, being easy of transportation, and nearness to 
the forest facilitates working. 


D’AcutArpDI, ANTONIO. See No. 1313. 
Fawns, SypngEy. See No. 1320. 


965. FonIAKoFrr, ANTONIN. The gold deposits of Siberia. 
Trans. Fed. Inst. Mg. Eng., Vol. 7, 1894, Newcastle-upon-Tyne and London, pp. 447, 
466, 479. 
For more than a century and a half in the Transbaikal, silver, gold, lead, iron, 
copper, mercury and tin have been worked. 


966. ————. Les richesses miniéres de la Sibérie. 


Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 8, Vol. 29, 1895, 
Liége and Paris, p. 129. 


967. GLASSER, E. Note sur les richesses minérales de la Sibérie et sur l’etat 
actuel de leur exploitation. 


Ann. Mines, ser. 9, Vol. 18, 1900, Paris, p. 58, maps. 
Mentions that tin is found in the valley of the Onon, 


968. HERMANN, R. Sur /’étain natif. 

Extrait: Journ. prakt. Chem., Vol. 38, 1844, Leipzig, p. 300. 

Ann. Mines, ser. 4, Vol. 8, 1845, Paris, p. 660. 

M. Hermann indique la présence de l’étain natif avec l’or, dans les lavages d’or de 
la Sibérie. Il s’y trouve sous la forme de petits grains métalliques gris qui sont de 
l’étain allié d’un peu de plomb. Ces grains sont du reste peu abondants. [Whole 
extract. ] 


JEREMEJEV, P. See No. 1622. 


969. Kepren, A. Mineral wealth of Siberia. 
Industries of Russia, Vol. 4, 18938, St. Petersburg, pp. 30-31. 
(For the World’s Columbian Exposition at Chicago. Trans. by J. M. Crawford.) 
Reprint: Mg. Journ. Railw. Comm. Gaz., Vol. 65, 1895, London, p. 243. 
Deposits of tin are known only in Finland and Baikal province of Siberia. Produc- 
tion under 20 tons. Since yearly demand of Russia is over 100,000 poods, internal 
production is utterly insufficient for home consumption, 


970. KorzouKHINE, J. A. Gisements de minerais d’étain sur la Riviére Onon. 
Bull. No. 4, Soe. Ing. Mines, 1899, St. Petersburg, pp. 22-35, 
Digest: ‘Trans. Inst. Mg. Eng., Vol. 17, 1900, London and Newcastle-upon-Tyne, 
pp. 642-646. 
‘‘ With the exception of Pitkiranta, where the production of tin is insignificant, 
the only Russian deposits of cassiterite are in the territory of the Transbaikal, on 
the River Onon and its aftluents.”’ 


971. R&éontovsK1, —. Les gisements miniers dé la Sibérie. 
(Bulletin) Rey. Univ. Min. Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 4, Vol. 
12, 1905, Paris and Liége, p. 204. 
Les gisements de cassitérite sont connus dans la vallée de la Riviére Onon, en 
Transbaicalie. Leur exploitation exige une preparation mecanique importante. 
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SOUTH AMERICA 


See under Argentine Republic, Bolivia, Chili, French Guiana, Peru. 


SOUTH AUSTRALIA 


972. ANonyMous. Tin in South Australia. 


Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 637-638. 
Discovery of tin ore near Erea Dam, in quartz vein, reported. Prospects seem 
encouraging. 


973. Brown, H. Y. L. Report on the Koetong tin field, Wodonga district. 
Reports of the Mining Surveyors and Registrars, 1873, (App. A.), Melbourne, p. 42, 
Quoted in Mg. Journ. Railw. Comm. Gaz., Vol. 48, 1873, London, p. 1220. 
Tin-field comprises large area between Murray and Mitta-mitta rivers. Bed rock is 
granite of various kinds, mostly coarse with black and white mica in large plates. 
Deposit varies from few inches to 2 or 8 feet thick. Wash dirt made up of boulders 
and angular fragments of granite and quartz. Ore is disseminated all through wash, 
and also in layers, but more plentiful on or near bed rock. No lodes of workable size 
found. Lists of principal claims given. 


974. ————. Report on the gold discovery at Tarcoola, the Enterprise Mine, 
the Earea Dam tin find and the Mount Gunson copper mine. 

Rec. Mines, South Australia, 1900, Adelaide, p. 6. 

The tin discovery is situated 14% miles south of Earea Dam, on a mud lake where 
the surface sand and loam have been eroded, and expose granite, diorite and other 
hornblendic rocks containing quartz. A dishful of the alluvial soil over the tin vein 
outcrop yielded 1 pound, 10 ounces of tin; on being smelted, it gave 1 pound tin or 
90 per cent. Prospectors have sunk in the quartz veins, but would probably meet 
with more success in prospecting for alluvial tin. 


Fawns, Sypnrey. See No. 1320. 


SOUTH DAKOTA 


975. ANoNyMous. The Black Hills of Dakota. [Tin ore. ] 


Eng. Mg. Journ., Vol. 36, 1888, New York, p. 111. 
A communication from one who had visited the mines. 


976. ————. Tin in the Black Hills. 
Eng. Mg. Journ., Vol. 38, 1884, New York, p. 358. 
Editorial: Brief review of the effect of Prof. Chas. A. Schaeffer’s paper, ‘‘ Note 
on tantalite and other minerals accompanying the tin ore in the Black Hills.” 
Trans. Amer. Inst. Mg. Eng., Vol. 13, 1884-1885, New York, pp. 231-233. 


977. ———. An immense tin deposit. 
Mg. Sci. Press, Vol. 48, 1884, San Francisco, p. 34. 
A very enthusiastic and exaggerated account of a recent tin discovery in the Black 
Hills. Statements are made that discovery will ‘‘ revolutionize the trade.’’ ‘‘ Deposits 
are so vast as to be able to supply the whole world for centuries.’’ 


978. ———_. The tin mines of Dakota. 
Eng. Mg. Journ. Vol. 42, 1886, New York, pp. 325-326, 
Editorial on the outlook of the Dakota tin mines. 
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979. ———. The waning probabilities of finding paying mines in Dakota. 

Eng. Mg Journ., Vol. 48, 1889, New York, p. 312. About 500 words. 

Editorial on the effort of Harney Peak Tin-mining Co., to boom their mines. The 
eompany has induced many English, and are now endeavoring to induce the French 
to invest in stock. 

980. ———. Nigger Hill tin district (South Dakota). 

Eng. Mg. Journ., Vol. 50, 1890, New York, p. 555. 

Short account of the finding of stream tin in the placer gold; excitement aroused; 
forming of companies; working of deposits. 


981. ————. The Harney Peak tin deposits. 
Mg. Journ. Railw. Comm. Gaz., Vol. 62, 1892, London, pp, 1210-1215. Illus. 
General description of the property, when and how tin was discovered in the Black 
Hills, the opinions of experts, present position of the properties and their possible 
future. 


982. ————_. The Harney Peak tin mines. 
Mg. Journ. Railw. Comm. Gaz., Vol. 62, 1892, London, p. 1357. 
Extract from ‘‘ Hill City Tin Miner,’’? of Novy. 18, 1892, detailing the working of 
the new mill. 


983. ————. The tin ore concentrating plant at Harney Peak, South Dakota. 
Eng. Mg. Journ., Vol. 54, 1892, New York, pp. 102-104. 
Reprint: Ann. Rep. Seer. Min. Wat. Supp. of Victoria for 1892 (1893), Melbourne, 
p. 52. 
Two pages devoted to plans of Harney Peak tin ore concentrating mill. Article 
describes methods used and results obtained. 


984. ————. _ Tin at Nigger Hill, South Dakota. 
’ Mg. Sci. Press, Vol. 89, 1904, San Francisco, p. 19. 
The Tinton Co., on Nigger Hill, Lawrence Co., South Dakota, has the distinction 
of being the only concern in America at present, crushing and concentrating tin ore. 
Ore occurs in large dikes of coarse granite, similar to that in Harney Peak region. 


985. ————. Tin in United States. 


Me. Sci. Press, Vol. 89, 1904, San Francisco, p. 385, Illus. 

The Nigger Hill-Bear Gulch region on the South Dakota-Wyoming line has received 
much encouragement in the development of the industry. The Tinton Tin Co., has 
been operating a small concentrating plant. Cassiterite occurs in dikes of granite 
of very coarse crystallization. 


986. ———. South Dakota. 
Mg. World, Vol. 22, 1905, Chicago, pp. 412-413. 
A stamp mill and tin concentrating plant which have been erected will treat tin 
and gold ore taken from a shaft 500 feet deep which has been sunk on the old 
Gertie property. 


987. ———._ Tin in Dakota. 
Eng. Mg. Journ., Vol. 79, 1905, New York, p. 469. 
Brief account of recent discovery of tin ore at Tinton, Lawrence Co., S. D. 
987a. ———._ Tin mining in South Dakota. 
Eng. Mg. Journ., Vol. 88, 1909, New York, p. 828. 
Short description of tin mill of Tinton Milling Co., Tinton, 8. D, 
988. Barry, GiLBert E., and Riorre, E, N. Harney Peak Tin Mining, Milling 
and Manufacturing Company. 


1886, New York, pp. 77. \ 
Reports on the property of the company. 
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SOUTH DAKOTA (Continued) 
Beck, Ricuarp. See No. 1299. 


989. BENEDICT, WM. DE L. Prof. Vincent’s estimates of possible profits of the 
Harney Peak tin mines (Dakota). 


Eng. Mg. Journ., Vol. 48, 1889, New York, pp. 358-359. 
A brief review and criticism of Prof. Vincent’s report on the mine. 


990. ————._ Tin in South Dakota. 


Min. Ind. for 1892, Vol. 1, 1898, New York and London, pp. 458-455. 
Short account of the discovery of tin and the early history of development. 


991. BLAKE, W(iLLIAM) P. The discovery of tinstone in the Black Hills of 


Dakota. 
Eng. Mg. Journ., Vol. 36, 1883, New York, pp. 145, 163-164, 344; Vol. 38, August 2, 
1884, p. 69. 


Summary: Amer. Journ. Sci., ser. 3, Vol. 26, 1888, New Haven, p. 235. Same 
material in Min. Res. U. S. for 1883-1884, U. S Geol. Surv., Washington, D. C., 
pp. 592-640. 

Reviews occurrence of tin in U. S. Special description of Black Hills occurrence, 
Notes on foreign occurrences. A good paper. 


992. ————. Tin ore of the Etta mine, Dakota. 
Eng. Mg. Journ., Vol. 38, 1884, New York, p. 69. . 
An addition to author’s article of September of year before. The accompanying 
minerals are named and briefly described. 


993. ————. Columbite and tantalite with the tin ore of the Black Hills. 


Eng. Mg. Journ., Vol. 38, 1884, New York, p. 376. 

Interesting communication explaining the difficulty occasioned by Prof. Schaeffer’s 
analysis of a sample sent to him for examination. It was not sent as tin ore, but as 
a specimen to be analyzed, the nature of which the superintendent wished to know. 
It was analyzed as tantalite and from this went abroad the report that there was no 
tin ore, but tantalite, in the Black Hills. 


994, ——_,_ Tin ore in the Black Hills, Dakota: 


Min. Res. of U. S. 1883-1884, U. S. Geol. Surv., 1885, Washington, D. C., pp. 602-613. 

Treated under following subjects: 

The discovery of tin at the Etta mine; geological horizon; development work at the 
Etta mine; concentric structure of the Etta vein; varieties of ore at the Etta claim; 
greisen rock carrying tinstone; percentage of tin in the greisen; Bob Ingersoll claim; 
western slope of Harney range; tin discovered at Dogtown; area of the tin region; 
stream tin in Dakota. An excellent accgunt of the geology and development of the 
Black Hills tin district. 


995. ————. Tin ore veins in the Black Hills of Dakota. 
Trans. Amer. Inst. Mg. Eng., Vol. 13, 1885, New York, pp. 691-696. 
Digest: Oest. Zeitschr. Berg. Hiitt., Vol. 33, 1885, Wien, p. 302. 
Treated under: Structure of the Etta vein; percentage of black tin in the ore; 
minerals associated with the ‘tin ore; extent of the tin region; contemporaneous 
origin of the ore and rock. 


996. ————. Tantalite and columbite in the Black Hills of Dakota. 


Trans. Amer, Inst. Mg. Eng., Vol. 18, 1885, New York, pp. 696-697. 

‘“‘There are two localities where the mineral (tantalite or columbite) is found in 
the same dike or vein as the cassiterite: (1) at the Etta mine; (2) at the Bob 
Ingersoll claim.’’ : 

Gives observations upon the occurrence of the minerals with the tin ore. States 
that one mass of columbite or tantalite from the Ingersoll claim weighed approxi- 
mately, 2000 pounds. (Digest by Cleophas C. O’Harra.) 
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997. ————. Cassiterite, spodumene and bery] in the Black Hills, Dakota. 
Amer. Journ. Sci., Vol. 26, 1883, New Haven, p. 235. 


Brief review: Neues Jahrb. Min., 1885, II (Ref.), Stuttgart, p. 4. 
A short description of the manner in which tin ore occurs in the Black Hills. 


998. CARPENTER, FRANKLIN R. Tin in the Black Hills. 

Preliminary Report Dakota School of Mines, upon the Geology, Mineral Resources 
and Mills of the Black Hills of Dakota, 1888, Rapid City, pp. 183-166, figs. 2. 

The paper is divided into two parts: 

1. Relating to the Black Hills tin. 

2. Relating to the subject of tin generally. 

The occurrence of tin in the Black Hills, including its geology, extent and mode of 
treatment, also information compiled from the works of others that may be of benefit 
to the mining prospector and mining companies preparing to work deposits. A 
number of assays are given. 


999, ———. Ore deposits of the Black Hills of Dakota. 

Trans. Amer. Inst. Mg. Eng., Vol. 17, 1889, New York, pp. 570-598, colored map, 
figs 1: 

Practically same thing in Min. Res. U. S. for 1888, U. S. Geol. Surv. 1890, Wash- 
ington, D. C., pp. 149-156. 

General statement of occurrence of tin ore. Mentions presence of mineral autunite. 
Says that when all three constituents of granite are present no tin is found. Any 
two get tin. Mentions galena, graphite, barite, ilmenite as accompanying minerals. 
Thinks both granite and tin are deposited by solutions. Says tin has been found near 
veins in the country rock. Not very reliable paper.—L. C. Graton. 


1000. ———. Tin in the Black Hills. 
In Pa-Ha-Sa-Poh, or the Black Hills of South Dakota, by Rosen, Peter, 1895, St. 


Louis, pp. 636-645. 
Gives an account of the discovery, the occurrence and character of the veins and 
the accompanying minerals, and likens the veins to those of Zinnwald. 


1001. ————. Tin in the Black Hills, South Dakota. 
Mg. World, Vol. 25, 1906, Chicago, pp. 600-601. Sketch showing formation of the 
Black Hills’ tin deposits. 
The writer believes with increased price of tin and improvements in mining ma- 
chinery, that tin mining in Black Hills will yet be an industry that will rank second 
to gold mining of that section. 


CARPENTER, F. R., and HEADDEN, W. P. See No. 1466. 


1002. CHancr, H. M. Resources of the Black Hills and Big Horn Country, 
Wyoming. 
Trans, Amer, Inst. Mg. Eng., Vol. 19, 1891, New York, pp. 49-58. Read New York 
meeting September, 1890. 
Gives result of an examination made in 1887-1888 of the country lying between the 
Black Hills and Big Horn Mountains. Refers briefly to the structure, resources and 
scenery of the Hills. Thinks there will be a considerable output of tin from the 
southern hills, especially from about Custer City. 


1008. Crayporr, EH. W. Tin islands of the northwest. 
Amer. Geol., Vol. 9, 1892, Minneapolis, pp. 228-236. 
Detailed account of geologic history of Black Hills with only short space devoted 
to tin. Thinks granite masses are segregated veins, since they conform with the 


schists. 


1004. Day, Davin T. Tin. 
Min. Res. U. S. for 1887, U. S. Geol. Surv., 1888, Washington, D. C., pp. 134-187. 


005 


1006. 


1007. 


1008. 


1009. 


1010. 
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A review of work done and tin mines opened in the Black Hills, Dakota. ‘* Cleve- 
land ’’ mine was selected for heaviest operations. Hoisting plant and suitable build- 
ings have been erected. Three tons of stream tin and 250 pounds of metallic tin have 
been shipped. 


Dakota tin mines. 

Min. Res. U. 8. for 1888, U. S. Geol. Surv., 1890, Washington, D. C., pp. 144-156. 

Review: Neues Jahrb. Min., 1891, II (Ref.), Stuttgart, 237-238. 

Present outlook reported as very encouraging. Character of veins; analyses of 
eassiterite from veins; percentage of black tin in the rock; treatment of the ore; 
yield of metallic tin. 


EMMENS, STEPHEN H. Tin in South Dakota. 
Eng. News Amer. Railw. Journ., Vol. 28, 1892, New York, pp. 208-209. 
Author gives what seems to be a careful and apparently unprejudiced statement 
concerning the South Dakota tin. 


GARRISON, F. Lynwoop. Tin in the Black Hills. ‘ 
Eng. Mg. Journ., Vol. 78, 1904, New York, p. 8380. 
Review of work done. 
Geology of the district. 


HEADDEN, Wm. P. Notes upon the history of the discovery and occur- 
rence of tin ores in the Black Hills of South Dakota. 

Proc. Colorado Sci. Soc., Vol. 8, 1890, Denver, pp. ,847-350. 

A good article upon the general geology of the deposits. Thinks there are two 
kinds of deposits: (1) original in the granites; (2) secondary in quartz veins. Says 
the granite (i. e. pegmatite) is pre-Cambrian. 

““ States that the earliest identification of tin from the Black Hills was in 1876 by 
Mr. Richard Pearce of Denver, Colo., who detected cassiterite as stream tin in gold 
dust from the Northern Hills. The second discovery was made on Elk Gulch, 
southern section, in April, 1877. The material from the latter place was assayed by 
Theo. Vosburg, but the true nature of the bullion was first recognized by Mr, Fred J. 
Cross. Dates of various other discoveries and remarks on the general geology of the 
region are also given.’’ (Digest by Cleophas C. O’Harra.) 


——. See No. 1616. 


Hess, Frank L. Tin, tungsten and tantalum deposits of South Dakota, 
U. S. Geol. Surv. Bull., 380, 1909, Washington, D. C., pp. 131-163, text fig. 1. 
Abstract: Mg. Werld, Vol. 31, 1909, Chicago, pp. 457-460. 

Cassiterite occurs in the southern Black Hills in pegmatite dikes and in quartz 
veins. The quartz veins also carry important amounts of wolframite which some- 
times forms beautiful intergrowths with light colored cassiterite. Many .other 
minerals occur in the pegmatites with the cassiterite, including spodumene, ambly- 
gonite, lepidolite, apatite, tantalite, columbite, pyrite, arsenopyrite, chalcopyrite, 
tourmaline, etc., but there is little or no fluorite, topaz, or axinite. The dikes which 
carry most tin are the finer-grained and carry the least number of accessory minerals. 
The quartz veins are probably a later phase of the same intrusions which formed the 
pegmatites, and the two grade into each other. 

In the northern Black Hills, at Tinton, tin occurs in pegmatites, similar to those 
in the southern Hills, but with fewer accessory minerals. 


HorMan, Hertnricu O. See No. 1506. 


IrvING, Joun Durer. Economic resources of the Northern Black Hills. 
U. S. Geol. Surv., Prof. Paper No. 26, 1904, Washington, D. C., pp. 95-97. 
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Gives a short history of the discovery of tin in the Black Hills and the efforts 
to mine it. States that cassiterite oceurs at Nigger Hill in Cambrian pegmatitic 
granite which is an inclusion in Tertiary acid porphyry. Columbite, tantalite, tour- 
maline, and wolframite accompany the cassiterite. The cassiterite is irregularly dis- 
tributed through the granite, and may possibly be mined on a small scale at a 
profit. 

Says topaz accompanies stream tin in the creeks of the area. 


1011. ————. The ore deposits of the Northern Black Hills. 

Mg. Rep. Vol. 50, 1904, Denver, pp. 430-431. 

Some tin occurs in the Algonkian schists. ‘‘ The tin ore also occurs in placers as 
stream gravels, derived from distintegration of the country rock containing tin. The 
cassiterite in these gravels is but little rounded and differs in its black color from the 
reddish brown type of stream tin.’? See No, 1010. 


1012. M——,, H. Tin mines in the Black Hills of Dakota. 


Mg. Journ. Railw. Comm. Gaz., Vol. 61, 1891, London, p. 694. 

Extracts from report of English Consul at Chicago. Speaks of tin outlook as very 
encouraging from various reports of experts. Describes deposits chief of which are 
found in Custer and Pennington counties, as veins, varying from a foot to more than 
300 feet in width, and in length from a few yards to 5 miles. Outcrops are from a 
few feet to 150 feet above surface. Abundant fuel at hand. 


1013. Morse, ArrHuR J. The Harney Peak tin mines. 
Eng. Mg. Journ. Vol. 58, 1894, New York, p. 463. 
Summary of surface developments. Says surface indications are not borne out in 
depth. Describes and gives illustration of pinching out of ‘‘ greisen’’ band, and says 
quartz veins de the same. 


1014. O’'Harra, CLeopHas C. The mineral wealth of the Black Hills (South 
Dakota). Tin. 


South Dakota, Geol. Sury. Bull. No. 8, Mineral Resources of South Dakota, 1902, 
Vermillion, pp. 62-67. 

Gives a general sketch of the geology of the Black Hills and describes the occur- 
rence of the minerals. 


Rosen, PETER. See No. 1000. 


1015. S(rorms?), W. H. Bear Gulch tin district, South Dakota. 


Mg. Sci. Press, Vol. 86, 1903, San Francisco, pp. 198-199. 

This district is of unusual interest, as in it occur both mines of gold and tin. 
The gold miners were greatly hampered in their sluicing, by the abundant occurrence 
of black sand and small pebbles of high specific gravity which filled riffles and caused 
loss of gold. About 1880 it was discovered that this sand—at least part of it, was 
cassiterite. Other minerals of economic importance in this district are, wolframite 
and columbite-tantalite. 


1016. Saprier, B. Gold and tin in Northwestern Black Hills. 

Mg. World, Vol. 25, 1906, Chicago, pp. 520-522, sections 5. 

Editorial on same: Ibid., p. 517. 

Treats of gold and tin bearing districts in Crook Co., Wyoming, and Lawrence Co., 
South Dakota. ‘‘ The district shows proper geologic conditions being identical with 
the historic Deadwood district, with addition of a large belt of tin veins. It is 
admirably located as regards wood, water and all necessary supplies, as well as being 
within the reach of railroads. It has exposed and partly developed large bodies of 
gold and tin ore in vein, and large and quickly available amounts of the same metals 
in placers, all of pay grade. Incidental to the extraction of the above metals, mica 
and tungsten form a probable source of income.’’ 
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1017. ScHarrrer, Cuas. A. Note on tantalite and other minerals, accom- 
panying the tin ore in the Black Hills. 

Trans. Amer. Inst. Mg. Eng., Vol. 18, 1884-1885, New York, pp. 231-233. 

The analysis of some ore from Etta mine which at first seemed like tin ore, but 
proved to be tantalite. This report caused a great stir among mining men, thinking 
Prof. Schaeffer intended to show that the supposed tin ore was tantalite. Such was 
not the case. The specimen sent for examination was not sent as tin ore, but as an ; 
unknown ore which proved to be the above-named mineral. 


1018. Stwmons, Jesse. Review of South Dakota mining conditions. 
Mg. Rep., Vol. 50, 1904, Denver, p. 63, photos 3, 2700 words. 
“‘Tllustrated description of the Black Hills gold and tin mines. Gives monthly 
tonnage, treatment and value of the different ores.’’ 


1019. ————. Tin mining, metallurgy and geology, Black Hills. 
Mg. Rev., May 25, 1906, Los Angeles. 
Not ayailable to the authors. 


1019a. ————. Tin in the Black Hills of South Dakota. 
Mg. World, Vol. 30, 1909, Chicago, pp. 925-926, sketch 1. 
Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 85, 1909, London, p. 703. 
“<A short historical review of tin mining in the Black Hills, with notes on the 
geology of the district and the operations of the Harney Peak Company.’’ 


1020. SrrurHERS, JOSEPH, and Pratt, JosepH Hype. Tin in South Dakota and 
Wyoming. 
Min. Res. for 1908, U. S. Geol. Surv., 1904, Washington, D. C., pp. 335-336. 
A new district has been worked for past two years, located partly in Lawrence 
Co., South Dakota, and partly in Crook Co., Wyoming. Cassiterite occurs in peg- 
matite greisen or altered granite, and is generally in the form of coarse granules, 
although large masses of fine grains of the mineral are found between the schist and 
porphyry. Ore has averaged 1 per cent of metallic tin, and concentrates have ranged 
from 62.5 to 65 per cent of metallic tin. 


1021. Tuomas, Jos1AH, with notes by J. S. Cuinps. The Harney Peak tin 
deposits. 

Eng. Mg. Journ., Vol. 54, 1892, New York, pp. 512-514, 536. 

Reprint: Mg. Journ. Railw. Comm. Gaz., Vol. 62, 1892, London, pp. 1182-1183. 

Editorial: pp. 1190-1191. 

Lodes occur in slate and schists surrounding Harney Peak, which is of granite. In 
almost all instances lodes or ledges are either vertical or dipping away from the 
granite. Lodes small but continuous, being from 1 to 3 feet wide composed princi- 
pally of quartz. Gives description of various workings. No theory as to origin of 
deposits. Ore will yield 40 pounds of black tin per ton, giving 73 per cent 
metallic tin. 


1022. THurtow, Lorp. The Harney Peak tin properties. 

Mg. Journ. Railw. Comm. Gaz., Vol. 62, 1892, London, p. 907. 

Extracts from a report made after visiting deposits, the object of which was to 
ascertain the amount of development done, inspect machinery, ascertain probable date 
at which tin production on a commercial scale might begin. Report does not give 
geographical or geological description. 


1023. Topp, J. E. Geology of South Dakota. Tin. 
South Dakota Geol. Surv. Bull No. 1, a Preliminary Report on the Geology of 
South Dakota, 1895, Sioux Falls, pp. 149-150, pls. 5, figs. 2, map 1. 
Analyses of tin ore from veins contains 74.5 to 76.7 per cent tin which is higher 
than that from other prominent localities. 
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1024. ULtke, Tirus. A contribution to the geology of Dakota tin mines. 

Eng. Mg. Journ., Vol. 53, 1892, New York, p. 547. 

Thinks granitic dikes are of igneous origin but says they show little metamorphos- 
ing action on the schists. Mentions apatite, triplite, heterosite, triphylite, almandite, 
wolframite, beryl, sphalerite, cuprocassiterite, graphite. Calls attention to absence 
of fluorine minerals, hornblende, molybdenite, etc. Tin segregated in pockets or 
zones with intervening barren places.—L. C. Graton. 


See No. 1646. 


1025. Vincent, M. C. The tin deposits of Dakota. 

Mg. Journ. Railw. Comm. Gaz., Vol. 58, 1888, London, pp. 971-972.. 

Extracts from a report on the Black Hills deposits. Tin occurs in granite in two 
distinct forms or types, ‘‘ 1st of the approximately circular or columnar form, where 
the granite mass stands almost vertical, and 2d, those filling a long narrow, longi- 
tudinal rent or fissure.’? 838 assays of black tin made by author averaged 74.31 per 
cent metallic tin. Absence of iron, lead, arsenic, and zine. Description of mines. 
Author believes that mines will prove productive. 


SPAIN 


1026. ANonymMous. L’industrie minérale de l’Espagne en 1893. 
Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 26, 
1894, Paris and Liége, p. 236. 
The provinces of Orense, Pontevedra and Corufia are mentioned as tin producing, 
while that of Salamanca has ceased since 1894 on account of heavy taxation. 


1027. ————. Tin in Spain and Portugal. 

Min. Ind. for 1897, Vol. 6, 1898, New York and London, p. 641. 

According to report of U. S. Consul at Corunna, tin ore has been worked con- 
siderably in Galicia during late years. There is a wide tin-bearing belt, which runs 
from Zamora through a corner of Portugal, through the Province of Orense and from 
there through Santiago up to the coast, nearly 250 miles. 


Breck, RicHarp. See No. 1299. 


1028. Bornase, WILLIAM CopELAND. Tin mining in Spain, past and present. 
London (1898), pp. 40, illus. 10, map 1. 
Gives a historical sketch and generalized account of tin mining in Spain, with a 
few references to Portugal. Geology is lightly skimmed. Thinks there is a large 
quantity of ore in Spain carrying 2% per cent tin. 


Brown, A. Setwyn. See Nos. 1307 and 1308. 


1029. CatpErR6N, D. SAtvapor. La cassiterite y los filones estanniferos de 
nuestra Peninsula. 

Bol. Soc. esp. Hist. Nat., Vol. 1, 1901, Madrid, pp. 231-240. 

Digest: Geol. Centr., Vol. 2, 1902, Leipzig, p. 357. 

L’auteur donne la bibliographie concernant les filons stanniféres depuis 1847 a 1900, 
et examine les régions stanniféres de la Péninsule, qui se groupent en une région 
principale située dans la Galice et passe en Portugal, et en gisements épars, de peu 
d’importance.—Choffat. 


1030. Catvert, ALrBert F. Impressions of Spain. 
1903 (?) London. 
Reviewed: Austr. Mg. Stand., Vol. 31, 1904, Sydney and Melbourne, p. 87. 
Tin is mentioned as among the resources of Spain, yet ‘‘ considerably untouched.”’ 
Not available to the authors. 
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1031. CoqurBert, Cu. Mémoire sur les mines d’Espagne. 
Journ. Mines, No. 29, Vol. 5, 1796-1797, Paris, p. 407. 


1031a. CornipE, Josep D. Memoria sobre las Minas de Galicia y otras pro- 
ducciones del reyno mineral dirigada al Sr. D. Miguel Bafiuelos, su 
Intendente General. 


The work is a folio MS. of 18 pages, in the Biblioteca de la Real Academia de la 
Historia, Madrid. 


Noted by W. C. Borlase in Tin Mining in Spain, Past and Present (1898), page 37. 


1031b. De CorrAzar, DAnteLt. Datos Geologico. Mineros de la Provincias de 
Zamora y Orense. 
Bol. Com. Mapa Geol. Espafia, Vol. 1, 1874, Madrid, pp. 6, 14. 


D’AcutArpi, ANToNIO. See No. 13138. 
FAawns, Sypnrey. See No. 1320. 
Fucus, E., and Launay, L. pg. See No. 1323. 


1032. Garcfa, MANnuEet. Nota acerca de algunos filones estanniferos de la 
Provincia de Salamanca. 
Bol. Com. Mapa Geol. Espafia, Vol. 3, 1876, Madrid, pp. 91-95. 


1033. GARLAND. Josepu. On certain tin deposits in Galicia, Spain. 

56th Ann. Rep. Roy. Cornwall Polyt. Soc. 1888, Falmouth, pp. 54-57, figs. 3. 

No systematic mining or quarrying has been attempted on these tin deposits. The 
work has been carried on mainly by agricultural laborers and women and children. 
The ore occurs in a strata of soil, clay, decomposed shale, sand and pebbles. The 
soft character of this tin ground would admit of cheap working, the only essential 
dressing machinery being perhaps washing and sizing trommels and automatic jigs. 
There can be no doubt that these tin deposits would pay to work on a considerable 
scale. 


1034. Gm y Marstre, Amatio. Descripcion, fisica, geol6gica y minera de la 
Provincia de Salamanca. 


Mem. Com. Mapa Geol. Espafia, 1880, Madrid, pp. 255-261. 

At Martinamor veins are in gneiss, at other places they are in Silurian slates, more 
or less dark, gray, greenish, brown, blue. Veins are principally quartz, carrying 
tourmaline, wolframite, some arsenopyrite and copper sulphide. Veins running in 
different directions are without noticeable difference in mineralization. Some greisen 
dikes carry up to 9 per cent tin. One vein at Terubias gave 25 kilos per cubic 
metre of 40 per cent tin ore. This vein is 1600 metres long. Some 60 per cent ore 
was obtained. i 


1035. Harmony, Jutio. The mines of Galicia. 


U. S. Consular Reports, No. 197, Vol. 58, Feb. 1897, Washington, D. C., p. 312. 
(House of Representatives’ Document No. 164, pt. 3, 54th Congress, 2d Session.) 


1035a. LA EscosuraA, Luis pre. Descripcién de las minas de la Provincia de 
Zamora, 1846. 


Not available to the authors. 
Lock, C. G. Warnrorp. See No. 1338. 


Louts, Henry. See No. 1340. 
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1036. Lozano, R. SancuEez. Nota referente 4 varios yacimientos de estana 
de la provincia de Pontevedra. 
Bol. Com. Mapa Geol. Espafia, Vol. 28, 1907, Madrid, pp. 14-25. 


1037. Matriapa, L. Explicacién del mapa geologico de Espana. 
Mem. Com. Mapa Geol. Espafia, Vol. 1, 1895, Madrid, pp. 178-174, 545-547. 


1038. Massart, ALFRED. Gisements métalliféres du district de Carthagene 
(Espagne). 
Ann. Soe. géol. Belg., Vol. 2, 1875, Liége, pp. 58-107, colored plate 1, 
Wood tin is found in small veins in a schist. The veins lie in the planes of schist- 
osity at the San Isidoro, Marinera and Superior segunda mines. In the last, the vein 
is in lenticular spongy masses of quartz with some barytes and galena. 


1039. Pacueco, HERNANDEZ E. Los filones estanniferos de Caceres y su com- 
paraci6n con los de otras regiones. 

Bol. Soc. esp. Hist. Nat., Vol. 2, 1902, Madrid, pp. 72-81. 

Digest: Geol. Centr. Vol. 8, 1908, Leipzig, p. 73. 

L’auteur decrit quelques petits filons de cassitérite recemment découverts dans les 
schistes siluriens de la Montana de Caceres, 4 5 kilom. de cette capitale. La cassit- 
érite en cristaux simples ou maclés (bee d’étain) est incluse dans un quartz laité, 
accompagnée d’un fluorure aluminique hydraté que l’auteur rapporte A la fluéllite. 
Dans les bords des filons il y a une zéne constituée par des lamelles de nacrite et 
souvent d’une bande blanche ou veodatre de lithomarge qui forme la gangue. Un 
filon est constituée seulement par du quartz et phosphorite. 

Ces la premiére fois que la fluéllite est mentionnée en masse considérable. 

Ces filons différent de tous les autres filons stanniféres connus en Espagne, étant 
depourvus de roches éruptives dans leur voisinage. D’aprés l’auteur ces filons de 
Cfceres doivent étre enyisayés comme alumineux plutét que comme stanniféres.— 
8. Calderon. 


Puituies, J. A., and Louis, H. See No. 1350. 


1040. Piz, R. Die Erzlagerstatten von Cartagena in Spanier. 
Zeitschr. prakt. Geol., Jahr. 16, 1908, Berlin, pp. 177-190, figs. 31-37. 
The principal ore deposits carry argentiferous galena, zinc blende, and pyrite, 
with secondary cassiterite and limonite; others carry cassiterite and barite, 
The cassiterite is thought to be secondary after stannite, 


1041. Pura y Larraz, D. Gaprien. Descripcidn fisica y geologica de la Pro- 
vincia de Zamora. 

Mem. Com. Mapa Geol. Espafia, 1888, Madrid, pp. 411-437. 

Tin occurs generally in quartz, sometimes in granite or granulite. Is also found in 
alluvial deposits. Occurs rather widely. Found in zone of contact of crystalline 
schists and granite rocks, and is also found in both rocks. Much tourmaline. Some 
chaleopyrite, cut by veins of lead-antimony sulphides| Rarely found far from 
eruptives. Veins usually 25 to 50 centimetres wide, rarely 1 metre wide. 


1042. ScuuBARTH, E. L. Ueber das Vorkommen von Zinn in Spanien. 
Ann. Physik. Chem., Vol. 86, 1852, Leipzig, p. 600. 
Digest: Neues Jahrb. Min., 1853, Stuttgart, p. 460. 


1043. ScHutz, GuILLAUME, and ParLiLeTrr, ApRrirn. Notice sur une pyrite 
stannifére (ballestérosite) et sur quelques gisements d’étain en 
Espagne. 

Bull. Soc. géol. France, ser. 2, Vol. 7, 1850, Paris, pp. 16-25. 
Abstracts: Neues Jahrb. Min., 1850, Stuttgart, p. 710 and 1851, p. 350; Berg. Hiitt. 
Zeit., Vol. 10, 1851, Leipzig, p. 352. 
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1043a. ScHuLz, Don GuiILLERMo. Descripcién geognostica de Reino de Galicia, 
acompanada de un mapa petrographico de esta pais. 
1835, Madrid, pp. 52, pls. 2. ; 
Abstract: Bull. Soc. géol. France, t. 4, 1835, Paris, pp. 416-418. 
The original is not available to the writers. The abstract which is in the form of a 
letter written to the Société Géologique de France gives a sketch of the geology of 
the tin-bearing part of northwestern Spain. 


1044. THomMAs, CHARLES. Some Spanish tin deposits. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 2, 1888-1889, Camborne, pp. 66-70. 


Short description of stream tin placers near Ribadavia, Province of Orense, in 
Galicia. 


SWAZILAND 


1045. Anonymous. Tin in South Africa. 
Min. Ind. for 1896, Vol. 5, 1897, New York and London, p. 528. 


Extract from communication of S. Ryan. Describes geology of tin district of Swazi- 
land. 


1046. ———. Tin in Swaziland. 

Min. Ind. for 1897, Vol. 6, 1898, New York and London, p. 644. 

According to British Consular Report No. 1996, Annual series, the Ryan Tin Com- 
pany did a good deal of work in 1896, and in the first six months produced upward 
of 260 tons of black tin. Machinery has been erected. Great drawback to working 
tin and coal deposits of territory is lack of transportation facilities, 


1047. ———-. Tin in South Africa. 
Austr. Mg. Stand., Vol. 29, 1908, Sydney and Melbourne, p. 699. 
«© «S. A. Mines’ considers that it is not improbable that South Africa may in the 
near future, become one of the important tin producing countries of the world.’’ 
Description of deposits in Swaziland, near Embabaan, and new discoveries in Cape 
Colony, most important of which has been made on Kuil’s River. 


1047a. ————. Alluvial tin in Swaziland. 
South African Mg. Journ., Vol. 7, pt. 2, 1909, Johannesburg, pp. 115-116. 
Notes from Annual report of the manager of Swaziland Tin, Ltd., which, describing 
various creeks on which alluvial tin occurs, points out new fields for prospecting, 
and explains a scheme for hydraulicking or sluicing all the hill creeks. 


Beck, Ricuarp. See No. 1299. 


1048. Haun, P. D. Presidential address. 

Rep. South African Ass. Ady. Sci. 1903, Cape Town, p. 43. 

“* Another interesting problem for research for the student of mineral chemistry is 
furnished at the tin ore deposits at Embabaan in Swaziland. Together with tin ore 
occur at this locality extraordinarily rare and most interesting minerals, such as 
aeschynite, euxenite, fergusonite and monazite.”’ 


1049. Hampron, J. H. On the occurrence of tin. 

Trans. Geol. Soc. South Africa, Vol. 4, 1899, Johannesburg, pp. 37-40. 

The tin deposits of Malay Peninsula, Mt. Bischoff and Swaziland, near Embickel- 
weni are treated in a brief manner. The author visited Swaziland in 1889-1890, and 
at that time received the impression from appearance of the country that tin existed 
in lode or alluvial form. 
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1050. Jorissen, E. Notes on some intrusive granites in the Transvaal, the 
Orange River colony and in Swaziland. 
Trans. Geol. Soc. South Africa, Vol. 7, 1905, Johannesburg, p. 158. Read Decem- 
ber 12, 1904. 


In East Swaziland near Embabaan, cassiterite occurs in gneiss at the contact of a 
narrow vein of pegmatite. Much biotite present. 


Lock, C. G. WARNForRD. See No. 1338. 


1051. Lyspurn, Joun. Mining and minerals in the Transvaal and Swaziland. 
Sci. Proce. Roy. Dublin Soc., n. s., Vol. 9, 1899-1902, Dublin, p. 20. 
*¢ Alluvial cassiterite occurs in the Embabaan, Swaziland. The mother lode has 
not yet been discovered.”’ 


1052. MotencrAArFF, G. A. F. Tinstone in Swaziland. Report of the State 
geologist of the South African Republic for the year 1897. 

Trans. Geol. Soe. South Africa, Vol. 4, pt. 6, 1898, Johannesburg, pp. 141-144. 

Abstract: Zeitschr. prakt. Geol., Vol. 8, 1900, Berlin, pp. 146-147. 

Digest: Neues Jahrb. Min., 1900, I (Ref.), Stuttgart, pp. 263-265. 

The Ryan tin works near Embabaan in the northeast part of Swaziland, are the 
only important deposits of the country. SnOz, occurs in pegmatite dikes cutting 
granite near the contact of the latter with various schists, and in placers derived 
from the dikes, accompanied by corundum, monazite, magnetite, etc. Crystals of 
cassiterite are so distorted as to appear monoclinic. Does not think the outlook good 
for very large placers. 


1053. New1LaAnp, D. H. Tin in South Africa. 
Min. Ind. for 1903, Vol. 12, 1904, New York and London, p. 382. 
Discovery of lode tin in the Transvaal was reported in August, 1903. Principal 
formation is granite, which is overlain in places by schistose rocks, and the tin- 
bearing veins occur near the contact. Three lodes have been discovered. 


1054. Prior, G. L. Minerals from Swaziland: niobates and titanates of the 
rare earths, chemically allied to euxenite and fergusonite; cassiterite, 


monazite, etc. The “ Aeschynite from Hittero.” 
Min. Mag. Journ. Min. Soc., Vol. 12, 1899, London, pp. 96-101. 
Digest: Neues Jahrb. Min., 1901, I (Ref.), Stuttgart, p. 31. 


1055. Ryan, —. Swaziland tin fields. 

Proc. Chem. Met. Soc. South Africa, Vol. 2, 1897, Johannesburg, pp. 16-18. 

Tin fields along Embabaan River on eastern slope of Drakensberg Mountains, 15 
miles from Transvaal border were discovered by Mr. Ryan in 1891. Geology: 
** Granite boss flanked by metamorphic rocks intersected by elvan dykes, diorite and 
rhyolite.’”’ From January, 1894, to June, 1896, exported about 600 tons of ore. Deposits 
mostly alluvial, average thickness of beds 4% feet, though on Lower Embabaan and 
Usutu rivers, beds of considerable thickness are being found. 


1056. Smuts, —. Report on the trade, commerce and general condition of 


Swaziland. 

British Consular Rep., No. 1996, 1897, London, p. 3. 

The Ryan .Tin Company has done a good deal of work during 1896. First 6 
months, by sluicing process, upwards of 260 tons of tin were produced, valued at 
about £45 sterling per ton. During latter half of year, about 20,000 tons of tin- 
bearing gravel was exposed. Tin reefs have been discovered, and further prospecting 
is being undertaken. 
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SWEDEN 


Davirs, D. C. See No. 1317. 


TASMANIA 


1057. ANONYMOUS. Report on Mount Bischoff tin mines, Tasmania, with 


1058. 


ODO ae 


Xo) ————_—— 


FO 6 eres 


NOG $$ 


NO G3 


L064. 


0 6 


topographical sketch map. 


1874, Launceston, Svo., pp. 5. 
Not available to the authors. , 


—. Tin from Tasmania. 


Tron, Vol. 6, n. s., 1875, London, p. 42. 
Announcing the first shipment of tin to England. <Assayed 99.96 pure tin, superior 
to Australian tin. Shipment for the year probably not over 300 tons. 


Tasmanian tin. 

Tron, Vol. 6, n. s., 1875, London, p. 711. 

A short review of a report by Mr. Newman, on the Mount Bischoff, Cummings and 
Henry, Stanhope and Waratah mines. 


Tin fields of Tasmania. 
Mg. World, Eng. Rec., Vol. 14, 1878, London, p. 649. 
Not available to the authors. 


The greatest tin mine in the Southern Hemisphere. 
Austr. Mg. Stand. September, 1896, Sydney and Melbourne. 
Description, with illustration, of the Mount Bischoff Mine, Tasmania. 
Not available to the authors. 


Tin in Tasmania. 

Min. Ind. for 1898, Vol. 7, 1899, New York and London, p. 712. 

Mt. Bischoff continued to be largest producer. Tin ore is also found in the Ringa- 
rooma Valley at Branxholm, Derby, Moorina, Pioneer and Mt. Cameron, where the 
Brothers’ Home, Briseis, Brothers’ Home No. 1, Arba and Armuz mines are situated, 
The east coast deposits have been proved to be extensive, and a discovery of tin ore 
on the Great Mussel Roe River has recently been reported. 


Mt. Bischoff tin mine. 

Mg. Sci. Press, Vol. 81, 1900, San Francisco, p. 431. 

Note stating Mt. Bischoff tin mine contains perhaps most remarkable tin deposit in 
the world. Average grade of ore is 3 per cent. The concentrates average about 70: 
per cent tin, yielding an average of 68 per cent in smelting. 


Tin in Tasmania. 

Min. Ind. for 1899, Vol. 8, 1900, New York and London, pp. 622-623. 

The working expenses of Mt. Bischoff mine given. Gives a short account of the 
Briseis mine. A new discovery of tin at Renison Bell mine at North Dundas, on the 
west coast is reported. Tin was found in schist near Mt. Lyell. 


Tin in Tasmania. 
Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 638. 
Tasmania is largest producer of tin in Australia, output for 1899 amounting to 
3281 long tons of ore, valued at £270,864. A large part of the ore is obtained from 
alluvial deposits, the lodes, except at Mt. Bischoff mine, have received little attention. ° 


1066. ———. 


1067. ——— 


1068. ———. 


1069, ————.. 
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Tin mining in Tasmania. 
Austr. Mg. Stand., Vol. 20, August 15, 1901, Sydney and Melbourne. 


“* Describes the alluvial deposits at Mt. Bischoff.’’ 
Not available to the authors. 


Tin in Tasmania. 
Min. Ind. for 1901, Vol. 10, 1902, New York and London, p. 640. 
The output of tin ore was less in 1901 than in the preceding year. This unexpected 
result being due principally to the poorer quality of the ore raised from the Mt. 
Bischoff mines, the most productive in the State. 


Heemskirk (T.), tin find. 

Austr. Mg. Stand., Vol. 21, 1902, Sydney and Melbourne, p. 665. 

An account of a ‘‘ rich find of lode tin on the Orient farm,’’ about nine miles from 
Zeehan T. Outlook is said to be good. 


Tin in Tasmania. 

Min. Ind. for 1902, Vol. 2, 1908, New York and London, p. 594. 

Mt. Bischoff Tin Mining Company in the last six months of the fiscal year crushed 
50,044 tons of stone for a yield of 636 tons of concentrates. The cost of mining, 
crushing and dressing was 5s. 7d. per ton. During year the company earned. profits 
of £62,612 and distributed dividends of £54,000. 


1070. The Pioneer tin mine, Tasmania. 

Austr. Mg. Stand., Vol. 29, 19038, Sydney and Melbourne, pp. 13-15, 49-50. Serial. 
Tllus. 

Description of the deposits of northeast Tasmania, with: some details of the history 
and difficulties in working (from a financial standpoint), and methods and machinery 
used. 

1071. . Northeast Dundas [Tasmania] tin. 
Austr. Mg. Stand., Vol. 81, 1904, Sydney and Melbourne, pp. 810-811, 1300 words. 
“Describes the deposits of this district, and work done in developing.’’ 

1072. ———.. Mining in Tasmania. 

Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 27, 1000 words. 

Digest from Mg. Mag., Vol. 10, 1904, New York, p. 154. 

“Recent news of the condition of Tasmanian mines; gold, tin and copper, with 
estimates of reserves at Mount Lyell.’’ 

1073. ————. Tasmania tin fields. 


1074. 


Min. Ind. for 1904, Vol. 18, 1905, New York and London, pp. 392-398. 

“‘The cassiterite of Mt. Bischoff is associated with topaz, both crystalline and 
amorphous, in large dikes of an acidie porphyritie rock penetrating slate and sand- 
stone. The topaz has replaced feldspar, the rock containing no alkali, and consisting 
practically of quartz and topaz. It is comparable to the Saxon ‘ sneckenstein,’ a 
topaz quartz-porphyry.”’ 

Gives a résumé of tin mining in Tasmania during 1904. 


Beck, RicHarp. See No. 1299. 


BENeEpIcT, Wm. DE L. Tin in Tasmania. 


Min. Ind. for 1892, Vol. 1, 1893, New York, pp. 444-445. 

**Tin ore was found in Tasmania at an early date in the history of the colony, but 
it was not until 1872 that the great Mt. Bischoff property was discovered. .... The 
tin is found in what is termed euritic porphyry and the most productive portions of 
the deposit are situated close to the porphyry and slate.’’ 

The next district in importance is Ringarooma. The deposits at this place appear 
to be the bed of an ancient river running nearly north and south and are covered 
by a crust of basalt. 
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1075. Bonwick, JAMES. Tasmanian tin. 


Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, p. 331. 
Brief description of the lode and alluvial tin deposits at Mount Bischoff. 


Brown, A. Setwyn. See Nos. 1307 and 1308. 


1076. CLARK, DonAaLp. Tasmanian mining and metallurgy. 


Austr. Mg. Stand., Vol. 29, from March 12 to April 16, 1908, Sydney and Mel- 
bourne, pp. 362-363, 398-400, 432-435, 462-463, 496-498, 528-530. 
A series of articles which deal with tin mining and smelting in Tasmania. 


1076a. ————. Australian mining and metallurgy. 


1904, Melbourne, Sydney and Perth, pp. 185-228, pls. 7, figs. 13. 
Describes the geology, mining methods and milling methods at the Mt. Bischoff, 
Anchor, Cornwall, and Maynes tin mines. All are located in Tasmania. 


1077. CogHLaNn, T. A. Tin. 
A statistical account of Australia and New Zealand, 1903-1904, p. 934. 


1078. ConpER, HARTWELL. Tin mining in Tasmania. 
Mg. Journ. Railw. Comm. Gaz., Vol. 78, 1905, London, p. 350, 1800 words. 
Reviews briefly the history, and describes present conditions of tin mining in 
Tasmania. 


1078a. ————. Stanley River tin field. 

Austr. Mg. Stand., Vol. 41, 1909. Sydney and Melbourne, p. 637, map 1. 

The Stanley River tin field is 20 miles north of Zeehan, Tasmania, on the west 
coast. A road has just been finished which makes it accessible. Country rocks are 
quartzites and clay-stones cut by porphyritic granite. Porphyritie feldspars in many 
places have been replaced by green tourmaline and this, in turn, partly replaced by 
SnO.. One tourmaline-quartz lode 16 feet wide carries 2 per cent tin. Boulders in 
river are probably worth working. Wolframite and monazite form impurities in the 
stream tin. Notes the occurrence of pyrrhotite carrying a ‘‘ small proportion of 
Cu and Ni.’”’ Map gives geology, claims and owners. 

Gives some objections to the government’s system of renting claims. 


1079. CounsEL, H. A., Surveyor General. Sketch map, general geological 
features of Tasmania. 
Government Printing Department, January, 1898, Hobart. Lithograph, hachured. 
1 inch=15 miles. 
Geological features in colors. Gold, tin, silver and lead, b‘smuth, antimony, 
copper, iron, and coal deposits shown by characters. 


D’AcurARDI, ANTONIO. See No. 1313. 


1080. Davey, Jonn. Mount Bischoff tin mines. 


Rep. Proc. Min. Ass. Cornwall and Devon, for 1881 (1882), Truro, pp. 8-10. 

Extract from a letter dated May, 1881. Geographical description of the tin-bearing 
country; manner of cccurrence and working; percentage of yield; loss of ore in 
dressing. 


Davies, D. C. See No. 1317. 


1081. Disk, P. van. Tinontginning in Tasmanié. 
Jaarb. Mijnw. Ned. Oost-Indié, 1852, II, Amsterdam, pp. 91-101. ‘ 


1082. ————. Tinontginning in Tasmanié. 
Jaarb. Mijnw. Ned. Oost-Indié, 1883, II, Amsterdam, pp. 109-114. 
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1083. Fawns, SypnEy. Notes on the Mount Bischoff tin mine. 


Trans. Inst. Mg. Met., Vol. 14, 1905, London, pp. 221-228. Discussion, pp. 229-243. 

Contributed remarks, pp. 244-249. 

Abstracts: Mg. Journ. Railw. Comm. Gaz., Vol. 77, 1905, London, p. 62. Eng. Mg. 
Journ., Vol. 79, 1905, New York, pp. 470-471. 

Digest: Min. Mag., Vol. 11, 1905, New York, pp. 355-357. 

Gives short history of mine; says tin occurs in veins and replacement deposits in 
topaz porphyry. Briefly describes the Queen and North Valley lodes, Don and Stan- 
hope sections, the White, Brown, Slaughter-yard, and Alluvial North faces. Gives a 
list of minerals and rocks occurring with the deposits. Most of the paper is devoted 
to the working system and costs. 


1084. ————. Mount Bischoff and Dolcoath. 


Mg. Journ. Railw. Comm. Gaz., Vol. 77, 1905, London, p. 297. 
A letter comparing some of the modes of working. 


——. See No. 1320. 


1085. Fircxs, F. W. von. Die Zinnerzlagerstatten des Mt. Bischoff in Tas- 
manien. 


Zeitschr. deutsch. geol. Ges., Vol. 51, 1899, Berlin, pp. 481-434, pls. 27-28. 
Digest: Neues Jahrb. Min., 1901, I (Ref.), Stuttgart, pp. 423-425, 


1086. GouLp, CuAs. A note upon a recent discovery of tin ore in Tasmania. 


Quart. Journ. Geol, Soe, London, Vol. 31, 1875, London, pp. 109-110. 

Digest: Geol. Rec. for 1875, London, p. 242. 

“Ore is not ‘stream tin’ in true sense of the word; but the disintegration of 
veins and strings running through the porphyritic rock, of which the mount is com- 
posed, gives rise to a shallow surface-drift from which the tin-ore is procured. 
Lodes in adjacent slaty rocks contain antimony and zine blende.’’ (Mt. Bischoff.) 


1087. Grant, H. Tasmanian tin deposits. 
Austr. Mg. Stand., November 17, 1898, Sydney and Melbourne. 
‘The history of the tin mining on the Blue Tier formations.’’ 
Not available to the authors. 


1088. ————. The Blue Tier [Tasmania] tin dykes. 
Austr. Mg. Stand., Vol. 17, 1900, Sydney, p. 151. ’ 
“Information concerning this important discovery and the working of the deposits.’’ 


1089. ————. Tasmanian tin fields. (I) The Blue Tier, East Coast, The 
Moon and Lottah claims. (II) The Echo Mine. 
Austr. Mg. Stand., Vol. 18, 1900, Sydney, pp. 277-278, 551-552. 
Description of Blue Tier and Echo mines on the East Coast; their possibilities, 
difficulties encountered and outlook. 


1090. ————. Mining in Eastern Tasmania. 


Austr. Mg. Stand. Vol. 19, 1901, Sydney and Melbourne, pp. 667-668, 8500 words. 
** An account of the tin mining, the deposits and their development.’’ 


1091. ————. Brookstead tin field. 


Austr. Mg. Stand., Vol. 85, 1906, Sydney and Melbourne, 2000 words. 
*“ A review of the development of the Brookstead lode, in northeastern Tasmania, 
showing the richness of the field, and the importance of thorough prospecting.’’ 
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1092. Grecory, J. W. The geological plans of some Australian mining fields. 
Science Progress, No. 1, 1906, London, pp. 117-136. 
Describes among others the Mt. Bischoff mine, the character of the ore in the dif- 
ferent faces, and the metamorphism of the rocks. 


1093. GroppEcK, A. von. Zur Kenntniss der Zinnerzlagerstatte des Mount 
Bischoff in Tasmanien. 
Zeitschr. deutsch. geol. Ges., Vol. 36, 1884, Berlin, pp. 642-652. Translated by 
Thureau, G. in Pap. Proc. Roy. Soc. Tasmania, for 1885 [1886], Hobart, pp. 388-394, 
Reviewed: Neues Jahrb. Min., 1885, II (Ref.), Stuttgart, pp. 91-92. 
Continuation of original article, Zeitschr. deutsch. geol. Ges., Vol. 38, 1886, Berlin, 


pp. 470-375. Translated by Wolfhagen in Pap. Proc. Roy. Soc. Tasmania for 1886 
[1887], Hobart, pp. 189-193. 


Continuation of original article. Zeitschr. deutsch. geol. Ges., Vol. 39, 1887, Berlin, 
pp. 78-87. 
Reviewed in Neues Jahrb. Min., 1888, ] (Ref.) Stuttgart, pp. 86-87. 


1094. Hampton, J. On the occurrence of tin. 
Trans. Geol. Soc. South Africa, Vol. 4, 1899, Johannesburg, pp. 387-40. 
The tin mine at Mt. Bischoff, discovered 1872, was visited by author in 1883. Tin 
bearing rock was 100 feet wide. Largest tin deposit yet discovered. It is at con- 


siderable elevation from the sea, where neither pumping nor hauling machinery are 
required. 


1095. HArcourt-SMitTH, J. Report on the Shepherd and Murphy’s tin mine, 
Bell Mount. : 
Rep. Seer. Min., Tasmania, for 1896-1897 (1897), Hobart, pp. lv-lvi. 
This property is situated 22 miles southwest from Sheffield, at an elevation of 
about 2000 feet above sea level. Lodes 1 to 6 are described, and the work done, 


with results obtained. The company will attempt to separate tungsten and bismuth as 
well as the tin contents. 


See also No. 1148. 


1095a. ————. The mineral industry of Tasmania. See Tasmania, Govern- 
ment Geologist, No, 1134. 


1096. Hunt, Jonn. Mount Bischoff tin mines, Tasmania. 


Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, p. 207. 
Very general; unimportant. 


1097. ———-. On mining in Tasmania. 


Mg. Journ. Railw. Comm. Gaz., Vol. 45, 1875, London, pp. 539-540, 
Thinks the deposit of tin at Mount Bischoff is not of voleanic origin. Believes the 
greater part of alluvial tin is derived from decomposition of granitic rocks. 


1098. IRELAND, Marx. A method of timbering at the Mt. Rex tin mine, Ben 
Lomond, Tasmania. 
Trans. Austr. Inst. Mg. Eng., Vol. 10, 1905, Melbourne, pp. 263-264. 


Short article giving method of timbering which is of such a character that no 
blasting, however heavy, can injure it. 


1099. Jounston, R. W. Geology of Tasmania. 
1888, Hobart, pp. 22-29. 
‘Description of tin lodes, mode of occurrence, distribution, discovery and derivation, 
Age of superficial gravels discussed. 
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1100. Kayser, H. W. F. Tin mining in Tasmania. 
Trans. Fed. Inst. Mg. Eng., Vol. 18, 1897, London and Newcastle-upon-Tyne, pp. 
570-582, pl. 24, map (1 inch=1125 feet). 
Abstract: Ind. and Iron, June 11, 1897, Londen. 
A review of the mining industry of Tasmania. Discovery, difficulties and results of 
early tin mining. The writer was connected with Mt. Bischoff Mining Company more 
than 21 years, and that mine is treated at some length. 


1101. ———. The Mount Bischoff tin mining company, registered. 
Ann. Rep. School Mines Zeehan, Tasmania, for 1905, pp. 96-98, pls. 2. 
Gives very briefly a history of the mine, its geology and method of working. Also 
description of milling plant, and the profits paid. 


1102. Kayser, H. W., and Provis, Ricuarp. Mt. Bischoff tin mine, Tasmania. 

Proc. Inst. Civ. Eng., Vol. 123, 1896, London, pp. 377-387, figs. 8. Abridged. 

Ore in large veins averages 2 to 3 per cent cassiterite. Cost of mining and deliver- 
ing ore to dressing works is 3s. 24d. or 80 cents per ton of 2240 pounds. Cost of 
dressing is Is. 144d., or say 27 cents per ton, about 6000 long tons of material being 
treated per month. First grade concentrates average 70.5 per cent tin. Second grade 
concentrates average 65 per cent tin; does not pay to dress cleaner than this. 


11038. KnockmaAnn, F. Ueber den Antheil von Groddeck’s an der Deutung 


der Zinnerzlagerstatte des Mt. Bischoff. 

Zeitschr. deutsch geol. Ges., Vol. 52, 1900, Berlin, pp. 167-168. 

Digest: Neues Jahr. Min., 1908, I (Ref.), Stuttgart, p. 91. 

Digest: -Geol. Centr. Vol. I, 1901, Leipzig, p. 228. 

W. von Fricks dusserte in einem Aufsatze iiber die Zinnerzlagerstiitten des Mt. 
Bischoff in Tasmanien (Zeitschr. deutsch. geol. Ges., Vol. 51, 1899, Berlin, p. 481), 
dass vy. Groddeck die Zinnfiihrenden Gesteine dieses Berges fiir urspriinglich und 
nicht fiir pseudomorph erklirt habe. Verf. weist dagegen aus zwei Nachtriigen v. 
Groddeck’s, Arbeiten, die v. Fricks anscheinend iibersehen hat, nach, dass vy. Gr. 
bereits sich mit aller Bestimmtheit fiir die pseudomorphe Entstehung der Erzlager- 
stiitten des Mt. Bischoff ausgesprochen hat, 


Latta, Geo. J. See No. 1517. 


1104. Lewis, JAmMes B. The New Brothers’ Home No. 1 Tin Mining Com- 


pany, Derby. 
Rep. Secr. for Mines, Tasmania, 1902-1903 (1908), Hobart, pp. XCIX-CII, pls. 2. 
Abstract: Eng. Mg. Journ., Vol. 75, 1908, New York, pp. 815-816. 
A description of the manner in which overburden is removed. 


1105. ————. The Anchor tin mine, Tasmania. 


Eng. Mg. Journ., Vol. 81, 1906, New York, p. 1249. 
A communication giving a brief analysis of working cost for low grade tin ore. 
They are working profitably on a yield of 5 pounds black tin per ton, or 3.5 pounds 


metallic tin. 


1106. ———-. Tin mining in Tasmania. 
Eng. Mg. Journ., Vol. 85, 1908, New York, pp. 485-489; pls. 3, map 1. 
Commercial conditions at the Mount Bischoff, Heemskirk, Brookstead, Avoca, 


Briseis and Pioneer mines are described. 

Gives a few notes upon dredging for tin in Tasmania, and refers to tin mining 
operations in the Gladstone District. The article has evidently been edited and 
abridged, not altogether to its advantage. 


Lock, C. G. Warnrorp. See No. 1338. 
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See No. 1525. 


1107. Mrerepiru, C. Verbal remarks on specimens of tin ore from Mount 
Bischoff, Tasmania. 
Pap. Proce. Roy. Soe. Tasmania [monthly notices—June], 1873 [1874], Hobart, 
Druze 
Not available to the authors. 


1107a. Mitten, J. D. Mount Bischoff tin mining company, Tasmania. 
Austr. Mg. Stand., Vol. 41, Nos. 1061, 1062, 1900, Sydney and Melbourne, pp. 264, 
293-294. Illus. (In section of Electrical Record, Vol. 19.) 
‘© A description of the hydro-electric power plant, its equipment and operation.’’ 


See No. 1535. 
1108. Monrcomery, ALEX. The Blue Tier tin field. 


Geol. Surv. Rep. Tasmania, November, 1889, Hobart. 
Not available to the authors. 


1109. ————. The tin mines at the Blue Tier, county of Dorset. 


Geol. Surv. Rep. Tasmania, January, 1908, Hobart. 
Not available to the authors. 


1110. Monrcomery, ALEXANDER. The mineral resources of Tasmania. 

1894, Hobart, pp. 3-28. 

Tasmania is the third largest tin producer in the world, the value of tin ore raised 
being greater than all the other minerals of Tasmania put together. The tin deposits 
may be grouped as : (1) Alluvial. (2) Lodes or veins. (3; Impregnations or stock- 
works. The veins occur in districts which are composed almost entirely of granite or 
of sedimentary rocks penetrated by quartz-porphyry dikes. Vein or lode mining has 
not yet been very successful in Tasmania. Stockworks or impregnations of tin ore, 
found in several localities are likely to be of very great importance. Mt. Bischoff 
mine shows a curious combination of all the different types of tin deposits. 


1111. ————. The mineral industry of Tasmania. 
Eng. Mg. Journ., Vol. 57, 1894, New York, p. 389. 
Good general description of tin deposits. Principal alluvial workings in northeast 
part of Tasmania, along Ringarooma and George’s rivers and their tributaries. 
Deposits of different ages, miocene to recent. Some of older drifts covered by basalt 
and worked by underground mining, but most is obtained from shallow workings by 
ground sluicing. The ore which has been easily worked is about all taken out. 
Hydraulicking larger and poorer deposits. Thinks they will last for a century. 


1112. ———-. Report on the progress of the mineral fields in the neighbor- 
hood of Zeehan, viz.: Mackintosh River, Mount Black, Mount Read, 
Mount Dundas, Mount Zeehan, Stanley River and Mount Heemskirk. 

Rep. Secr. Min. Journ. and Printed Papers of the Parliament of Tasmania. Vol. 33, 


1895, Hobart, pp. VII-LI. 
Not available to the authors. 


1113. ————. The useful minerals of Tasmania. 

Trans. Austr. Inst. Mg. Eng., Vol. 8, 1895, Adelaide, pp. 224-229. 

The tin deposits of Tasmania are classed as alluvial, fissure lodes and_ stock- 
works, and impregnations. Examples of these types may be found at different mines, 
while at Mt. Bischoff the deposit is unusual, presenting almost all of these known 
types. The ore is practically confined to the granite regions and their immediate 
vicinity. 


wo 
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1114. Moore, T. On the occurrence of tin, zinc, silver, and traces of gold in 
the killas of St. Paul’s Plains. 
Pap. Proce. Roy. Soe. Van Diemen’s Land, Vol. 2, pt. 8, 1854, Tasmania, p. 490. 


1115. Murrorp, J. Tasmanian tin fields. 
Mg. Journ, Railw. Comm, Gaz., Vol. 47, 1877, London, pp. 1883, 1411, 1439; Vol. 48, 
1878, pp. 19, 48, 183. 
A series of six articles, describing the country surrounding the tin-bearing districts, 
the deposits, methods of working and output. The output of Mount Bischoff from 
1873-1877, given. 


1116. ————. The tin mines of Tasmania. 


Mg. Journ. Railw. Comm. Gaz., Vol. 48, 1878, London, p. 483. 

Extract of paper read before Mining Institute of ‘Cornwall, 1878, with discussion. 
Gives output of Tasmania for first half of 1878 and estimates whole output for the 
year. All derived from alluvial washings. Gives descriptions of the tin bearing 
districts. Believes Tasmanian mines have reached their highest production. 





1117. Newman ( ). Tasmanian tin. 


Tron, Vol. 6, 1875, London, p. 711. 
Extract of a report by author on the Mount Bischoff tin mines. 


1118. Perrerp, W. F. Minerals of Tasmania. Cassiterite. 


Pap. Proc. Roy. Soc. Tasmania, 1898 [1894], Hobart, pp. 20-23. 
Describes the different varieties of cassiterite found in Tasmania, where found and 
the principal tin-producing localities. Gives the production to close of 1892. 


1119. ———-. Catalogue of the minerals of Tasmania. 
1896, Launceston. 
Stannite occurs in considerable quantity in the Silver Queen mine at Zeehan, asso- 
ciated with galena, copper, and iron pyrites. The stannite is gold and silver bearing. 


1120. ————. The minerals of Tasmania. 
Pap. Proc. Roy. Soc., Tasmania for 1900-1901 (1902), Hobart, pp. 75-84. 
A short article reviewing the mineralogy of the island in a concise manner. 


1121. ————. Notes on Tasmanian minerals. 


Rep. Secr. Min. for 1903, Tasmania, 1904, Hobart, pp. 74-75. 
Abstract: Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 475. 
Description of unusual tin specimens from several Tasmanian mines, 


PuHituirs, J. A., and Louis, H. See No. 13850. 


1121a. PLumMeEr, Joun. Australia’s premier tin mine. 
Mg. Sci. Press, Vol. 100, 1910, San Francisco, p. 820. 
Brief account of the dividends paid by Mount Bischoff tin mine, and the outlook 
for future productiveness. 


1122. Ranrr, THEop. Der Zinnbergbau am Bischoffsberge, Tasmania. 
Berg. Hiitt. Zeit., Vol. 48, 1889, Leipzig, pp. 351-353. i 
Brief digest: Neues Jahrb. Min., 1891, II [Ref.], Stuttgart, p. 295. 
Short historical notices upon the growth of mining at Mt. Bischoff, the tin-ore 
occurrences of which have become better known through von Groddeck, also a sketch 
of the geological relations and technical operations. 


1123. 


1124. 


1125. 


1126. 


1127. 


1128. 


1129. 


1150. 
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Ratu, M. J. von. Eine topographisch-montanistische Karte des Mount 
Bischoff auf Tasmanien. 
Verh. Nat. Ver. preuss. Rheinl. Westph. (Sitzungsberichte), Vol. 35, 1878, Bonn, 
Dev ite 


Report of the Secretary for Mines, Tasmania. 
Hobart. 
Contains reports of the mining industry, progress and development work. 
Issued annually for the preceding fiscal year. 


Reyer, Epuarp. See Nos. 87 and 1354. . 


RickarD, Epe@ar. The Briseis tin lead at Derby, Tasmania. 
Eng. Mg. Journ., Vol. 75, 1908, New York, pp. 119-120. Sketch plan. 
Describes placer cassiterite occurring in the gravel of a river 100 feet below the 
present streams. It is capped by basalt. Worked by a modification of the hydraulic 
system. 


Ritcurr, W. Tin in Tasmania. 
Mg. Journ. Railw. Comm. Gaz., Vol. 43, 1878, London, p. 1109. 
Extract from letter. Description of tin deposits of Mount Bischoff. Some pieces 
of tin ore were of such size that a man could not lift them. Both lode and alluvial 
tin ore of much richness occur. Great natural facilities for the working of mine. 


RouKeErR. Cuas. M. See No. 1357. 


Rowe, Cart. JAMES. Tin mining in Tasmania. 

Trans. Mg. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 153-163, map. 

Also, Berg. Hiitt. Zeit., Vol. 47, 1888, Leipzig, pp. 183-185. 

First discovery of importance at Mount Bischoff in 1872, by Chas. Smith in a 
deposit ‘fof a highly ferruginous nature, consisting of oxide of iron, decomposed 
porphyry and tin ore.’’ Cut 1000 feet wide and 100 feet deep gave 3 per cent ore. 
Two other districts. Mt. Bischoff is in northwest portion, the ‘‘ West Coast ’’ region 
is just southwest of it, and the Northeast District is in the northeast part of the 
island. ‘‘ West Coast’’ not paying. Deposits in northeast in both recent and old 
river beds partly covered by basalt. Gravel up to 170 feet deep in places, carrying 
about three-fourths per cent of ore worked by hydraulicking. 


SANDEMAN, J. J. The mineral resources of Tasmania. 

Trans. North of England Inst. Mg. Mech. Eng., Vol. 49, 1901, Newcastle-upon-Tyne, 
pp. 32-37, illus. 

Reprint: Trans. Inst. Mg. Eng., Vol. 18, 1899-1900, London, pp. 32-37. 

The tin production of Tasmania holds, according to writer, the first place among 
the Australian colonies. Up to end of 1897, it produced 80,000 tons of tin, valued at 
£6,500,000; of this Mt. Bischoff contributed about £2,700,000. This mine is worked 

‘in three open faces or quarries: The Brown Face, the Slaughter Face and the White 
face. Descriptions of these quarries are given. The Blue Tier district is described as 
having intrusive dykes of stanniferous granite. The mines have suffered from poor 
management. There is every evidence that they should yield good paying ores, with 
modern appliances and good management. 


Suaw, A. Tin of Mount Bischoff, Blue Tier, and River Ringarooma. 
Rep. Mines Dept., for 1888-1884, H. A. Paper, No. 70, 1884. 
Not available to the authors. 
Suaw, B. Tin of Mount Bischoff, Mount Heemskirk, Blue Tier, Moorina, 
and Gladstone. 


Rep. Mines Dept., 1884-1885, H. A. Paper, No. 58, 1885. 
Not available to the authors. 
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1131. SowpEn, C. To the Tasmanian tin mines. 


Nat. Hist. Journ. School Rep., Vol. 17, 1893, York, pp. 6-8. 
Digest from Ann. Brit. Geol., 18938, London, p. 347. 
“* A description of the works at Mount Bischoff.’’ 


STEPHENS, D. See No. 59. 


1132. Sroxkes, Ratpu (S. G.). The Tasmanian tin industry. 
Mg. World, Vol. 26, 1997, Chicago, pp. 718-719, 776-777, 806-807. 
A series of illustrated articles giving a general review of the tin industry of Tas- 
mania. Not much geology is given. 


1133. ———. Mount Bischoff tin mine, Tasmania. 
Mg. World, Vol. 27, 1907, Chicago, pp. 55-58. Tllus. 
General article giving account of the decreased output of Mt. Bischoff tin mine, 
owing to the working out of the Brown Face; also a description of the working of a 
new electric plant. 


See No. 729. 


1134. TASMANIA. Government geologist. The mineral industry of Tasmania. 
Published quarterly, Compiled by: MHarcourt-Smith, J., from 1897 through 
March, 1899. Wallace, W. H., from June, 1899-. (From June, 1899 to December 81, 

1901, not available to the authors.) 'Twelvetrees, W. H., from December, 1901. 


1185. THurEAu, G. Report on the Ben Lomond tin deposits. On the St. 
Paul’s River tin deposits. 
Tasm. Parl, Pap. No. 108, 1881, Hobart, pp. 4, plans. 


1136. ————. The Blue Tier Mining District. 


Geol. Surv. Rep., Tasmania, 1886, Hobart. 
Not available to the authors. 


TrEeGAy, W. See No. 60. 


1137. TWELVETREES, W. H. Report on some tin mines in the St. Paul’s River 
valley near Avoca. 
Rep. Secr. for Mines, for 1899-1900, Tasmania, 1900, Hobart, pp. XIV-XXVII, pls. 3. 
Describes the Roy’s Hill tin mine as being in Permo-carboniferous ‘‘ wash and 
conglomerate ’’ 20 feet thick and overlain by Jura-Trias sandstone. Beneath the 
deposit is a quartz-mica-tourmaline rock with some kaolin, from which the tin has 
been derived. Both are worked. Gives an exposition of the theory of pneumatolytie 
deposition, and advises further prospecting. The St. Paul’s mines were at this time 
idle. They are in much silicified and tourmalinized granite. The cassiterite is well 
erystallized and often of amber or ruby color. ; 


1138. ————. Report on the Arba extended tin sections at Branxholm. 
Rep. Secr. for Mines for 1899-1900, Tasmania, 1900, Hobart, pp. XLI-XLIII. 
Prospects are that the tin mines (placer) will be small. The gravel occurs in 
pockets in a granite which contains considerable tourmaline and many quartz veins. 
Some gold is found with the tin. 


1139. ————. Preliminary report on the deep lead or infra-basaltic stannif- 


erous gravels of the Ringarooma valley near Derby. 

Rep. Secr. for Mines, for 1899-1900, Tasmania, 1900, Hobart, pp. CVII-CXXVII, 
sketch maps 2. 

Tries to trace the old valley of the Ringarooma River under basalt by which it is 
covered. The river and tributary streams are known to have flowed through stannif- 
erous granite so that it is supposed the gravels may pay for working. Where 
denuded both tin and gold have been obtained from the gravel. 
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Report on the mineral fields between Waratah and Corinna. 
Rep. Secr. for Mines for 1899-1900, Tasmania, 1900, Hobart, pp. CXL-CCVII, plans 2. 
Review: Austr. Mg. Stand., Vol. 18, 1900, Sydney and Melbourne, pp. 592-593. 

Mt. Bischoff tin mine [pp. CL-CLVI], rises 500 feet above the Waratah plateau. 
The first discovery of tin ore was made by James Smith in 1871. The mine has been 
dividend-paying continuously since 1878; total dividends paid to date being £1,674,000; 
total tin ore to date, 57,358 tons; value £3,316,528. 

The geology of the deposit is treated. 

Webster’s Workings [pp. CLVI-CLVII] and Ten-mile tin claim at White River Bridge 
[pp. CLVII-CLIX] are alluvial tin claims. 


Report on the tin mines of Blue Tier, county of Dorset. 

Geol. Surv., Tasmania, 1901, Hobart, pp. 33, figs. 9. 

Also in Rep. Secr. Mines, Tasmania, 1901-1902, Hobart, pp. 90-123. 

Supposing only that the tinstone continues a very little below already proved 
depths, there is sufficient tin bearing rock to keep several mines going for a good 
many years. If it descends indefinitely, there is enough stone for generations. If the 
dyke theory is correct, there is no reason why it should not persist to great depth. 
If the floor theory is the right one, it will still descend to any required depth. The 
development of the mines appears to be governed by the water power available. With 
adequate water supply, the district would undoubtedly be a busy tin-producing center. 
It is a productive district as it is, but its production is intermittent, being dependent 
upon rainfall. Author holds high hopes of a future for the Tier. The mines of the 
district are described individually. 


The Bell Mount Mining Field. 


Journ, Print. Pap. Parl., Tasmania, Vol. 45, 1901, Hobart, pp. 57-60. 
Not available to the authors. 


Report on the tin-bearing capabilities of the Gladstone district. 
Journ. Print. Pap. Parl., Tasmania, Vol. 45, 1901, Hobart, pp. 72-88, geol. map 1. 
Also in Rep. Secr. for Mines, Tasmania, 1901, Hobart, pp. 232-267, plan. 

Digest: Geol. Centr., Vol. 2, 1902, Leipzig, p. 581. 

The tin ore occurs principally in gravels spread far and wide over the surface of the 
country. The changes in level of the land since Tertiary times and their effect on 
the tin deposits, as also that of lava streams, is described. Topaz, sometimes very 
fine, and sapphires occur in the drift.—Geo. W. Card. 


—. Report on the coal field of Llandaff, the Denison and Douglas 


rivers, on the deposits of tin ore on Schouten Main, and on out-crops 
of quartz near Buckland. 


1145. 


Rep. Secr. for Mines, for 1901-1902, Tasmania, 1902, Hobart, pp. 52-62, sketch maps 2. 

““ Schouten Main is the name used for that part of the mainland which is at the 
head of Freycinct’s Peninsula, and consists of granite, with the exception of some 
Silurian metamorphic sandstone on the crest and east slope of the hill overlooking 
Bluestone Bay.’’ 

It is estimated that 150 tons of alluvial tin ore has been mined—it is possible that 
large lodes exist in the granite, that have eluded discovery, but the author would 
give different sources for it: 

1. Small quartz veins enclosing coarse tin. 

2. Greisenised bands of granite containing small quantities of ore. 


———. Report on mineral fields between Waratah and Long Plains. 


Geol. surv., Tasmania, 1903, Hobart, pp. 38. 

Badger tin mines, pp. 35-37. 

Situated 5 miles from Waratah. Tin occurs in kaolinized and silicified porphyritic 
granite. Samples assayed 7.77 to 9.2 per cent metallic tin. Some alluvial tin. Little 
work done. 
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1146. ————. Report on the Renison Bell tin field. 

Geol. Surv., Tasmania, 1906, Hobart, pp. 12. 

Renison Bell tin mine, the chief mine of the Dundas tin-bearing belt, is situated at 
the northern end of the area. At present worked by optionees, producing ore by 
sluicing; are driving underground to intersect a large pyrrhotite lode a hundred 
feet below its exposure in a railway cutting. District is undeveloped. Present price 
of tin is acting as a stimulus that will lead to working lodes. 


1147. ———. Geological report on Cox’s Bight tiu field. 
Geol. Surv., Tasmania, 1906, Hobart, pp. 18, geologic map 1. 
A little known field on the south coast of Tasmania, 86 miles by water from 
Recherche, and three or four days walk overland. A biotite granite boss of Devonian 
‘age, 1% miles in diameter, intruded through quartzite and schist is intersected by 
veins carrying cassiterite and accessory molybdenite. Tin found here in early ’90’s, 
° and about 120 tons taken out to 1906. Gives individual descriptions of several claims. 
Yield, 1 pound to 74% pounds per cubic yard, generally nearer the smaller figure. 
Gravel 6 feet and more thick. Field restricted. 


1148. ————. Report on the Bell Mount and Middlesex district (Tasmania). 

Geol. Surv., Tasmania, 1907, Hobart, pp. 1-30. 

At Shepherd & Murphy mine, on Bismuth Creek, a tin-tungsten-bismuth vein occurs 
in a wollastonite-epidote rock, evidently altered limestone. Vesuvianite, diopside and 
garnet also occur. Granite or quartz-porphyry supposed to exist close at hand. ‘Topaz 
occurs in the vein with quartz. The vein cuts Middle Silurian rocks. Also mentions 
quartz bismuth-tungsten veins at All Nations mine; tin-bearing stockworks in granite 
and quartz-porphyry, at All Nations and Dolcoath mines; alluvial deposits of gold, 
tin and tungsten and veins carrying pyrite, galena, molybdenite, ‘‘ cupriferous 
quartz,’’ gold and silver occur in the same district. Spodumene is found in one of 
the veins. 


1148a, ———-. The mineral industry of Tasmania. See No. 1134. 


1149. TweELVETREES, W. H., and Perrerp, W. F. On the topaz quartz porphyry 
or stanniferous elvan dykes of Mount Bischoff. 


Pap. Proc. Roy. Soc., Tasmania, 1897 (1898), Hobart, pp. 119-128, pl. 1. 

The dikes of Mt. Bischoff are granitic and both feldspar and quartz have been more 
or less replaced by topaz and to a lesser degree, cassiterite, so that the latter mineral 
is also secondary. 


1149a. TweLverrees, W. H., and Warp, L. Kerra. Geological examination of 
of the Zeehan field. 


Geol. Surv., Tasmania, Bull. No. 7, 1909, Hobart, pp. 25. (Preliminary statement.) 

Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 87, 1909, London, pp. 532-5384. 

Treated under heads: Introduction; nature of the examination; its scope and 
method; forecast of the forthcoming report; preliminary statement of the results of 
the geological examination. 


1150. Urricu, G. H. F. A report on Mount Bischoff tin mines, Tasmania, 
with topographical sketch map. 


1874, Launceston, pp. 5. 
Not available to the authors. 


1151. ————. Ueber die Zinnmine am Mt. Bischoff in Tasmanien. 
Neues Jahrb. Min., 1877, Stuttgart, pp. 494-497. 


1152. WaAppineton, H. Tin; its future. 


Mg. Journ. Railw. Comm. Gaz., Vol. 49, 1879, London, p. 1310. 
Extracts from a report by H. W. I’. Kayser on the Bischoff tin mines, 
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1152a. WALLACE, W. H. The mineral industry of Tasmania. See No. 1134. 


1153. Water, G. A. Report on the mining districts of the Scamander River 


1154. 


1155. 
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and St. Helens. 


Rep. Secr. for Mines, 1900-1901, Tasmania, 1901, Hobart, pp. 268-301. 

Alluvial deposits of tin at the Scamander River and at St. Helens. 

A description of the following mines is given: The Scamander Tin and Gold Co.; 
the mines at St. Helens; Royal Ruby Tin Mining Co.; Fern Tree Creek; Saxelby 
Creek; Thureau’s Deep Lead Tin Mining Co.; Fenton’s Mine; the Upper Ruby; the 
Rose Tin Co., Ltd. 


Tin mining at St. Helens, Tasmania. 
Austr. Mg. Stand., Vol. 20, October 17, 24, 31, 1901, Sydney and Melbourne. 
Serial, 3 parts, 4000 words. 
** Describes the deposits and various workings.’’ 
Not available to the authors. . 


Report on the tin mining district of Ben Lomond. 

Journ. Print. Pap. Parl. Tasmania, Vol. 45, 1901, Hobart, pp. 95-107, geol. sketch 
map 1, figs. 3. 

Also in Rep. Secr. for Mines, Tasmania, 1900-1901, Hobart, pp. 302-342. 

Digest: Geol. Centr., Vol. 2, 1902, Leipzig, pp. 580-581. 

Tin occurs in silicified and pegmatitic portions of Devonian granite, which breaks 
through Silurian slates, sandstones, etc. Considers tin to be of pneumatolitie origin. 
Accompanied by tourmaline, beryl, fluorspar, chlorite, argentiferous-galena, zine 
blende, chalcopyrite, arsenopyrite and pyrite, wolframite, and probably gold. In one 
occurrence, considers tin in a fine grained granitic rock to be original. Some veins 
in neighborhood carry considerable quantities of wolframite. Describes different mines 
and gives rainfall, 


Tin ore deposits of Mount Heemskirk. 

Geol. Sury., Tasmania, 1902, Hobart, pp. 46, pls. 4. 

Review: Austr. Mg. Stand., Vol. 28, 1902, Sydney and Melbourne, pp. 441, 586. 

Five miles from coast between Trial and Granville harbors. Geology of the district 
described. Four kinds of veins carry SnO, viz.: Quartz-tourmaline veins, pinitoid 
(decomposed feldspar) veins, greisen veins, and pyritic veins. Tin occurs in nodules 
of quartz and tourmaline, sometimes hollow, generally in aplite segregations, but 
sometimes in the granite. Green tourmaline more apt to occur with tin than black 
tourmaline. Much of tin in residual gravel in gray colored nuggets with granular 
center covered by thin concentric layers, frequently layers are radiating. Residual 
gravel 1 foot to 3 feet deep, gave 7.7 per cent cassiterite. Extent unknown. Some 
rich veins carry up to 39 per cent tin. Tin ore spreads out from veins into sandstone, 
parallel to bedding. 

Treats nineteen tin localities of district. Thinks region has good future. 


Report on the tin-ore deposits of North Dundas. 
Rep. Secr. for Mines, 1901-1902, Tasmania, 1902, Hobart, pp. 139-158, pls. 1, 2, plan 
and section, Renison Bell mine. . 

Most of the deposits of tin ore are located in the center of the northeast Dundas 
District. Most of the ore consists of dense iron-pyrites and pyrrhotite, with 
small grains of tin exide embedded in it. Following mines are described: 

1. Penzance Tin Mining Co. 2. Mount Lyell Copper Estate Co. 3. Cornwall Tin 
Mining Co. 4. Renison Bell Prospecting and Mining Co. 


Report on the prospects of the Stanley River tin field. 

Geol. Surv., Tasmania, January, 1904, Hobart, pp. 1-19, map 1. 

On Stanley River, a tributary of the Pieman, West Tasmania. Field five miles 
long. Rocks, granite, porphyry and aplites, in southern part ‘‘ older Silu- 
rian metamorphic sandstones and claystones.’? Tin of pneumatolitic origin. Feldspar 
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replaced by tin, tourmaline and quartz. Tin lodes consist of a zone of replaced 
granite (quartz tourmaline), with usually a central seam or fissure filled with tourma- 
line and tin, which may vary from a few inches to many feet in width. Pyrites and 
monazite occur in some veins. The small amount of work done has not only shown 
the presence of rich alluvial tin, but has «afforded evidence of the presence of rich 
lode tin. 


1158a. Warp, L. Kerru. The tin field of North Dundas. 
Geol. Sury., Tasmania, Bull. No. 6, 1909, Hobart, pp. 166. Locality map, pls. 5. 
Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 86, 1909, London, pp. 232-233. 
Treated under heads: Introduction; previous literature on the field; physiography; 
general geology; economic geology; history of mining on the field; the mining 
properties. 


1159. WELLINGTON, Wm. Notice on Mount Bischoff, Tasmania. 

Trans. Roy. Geol. Soc. Cornwall, Vol. 9, 1875, Penzance, pp. 161-162. 

Author thinks tin of Mt. Bischoff is the result of volcanic eruptions, Mt. Bischoff 
being an extinct volcano. 

First deposit, of about 6 feet, is composed of small detached pieces of porphyry, 
granite and tin disseminated through it. 

Second eruption is more granite, in shape of large boulders and not so much tin. 

Last eruption appears to have been more violent sending up large masses of granite 
and the greatest quantity of tin. 


1160. WickHAm, F. D. The tin products of Mount Bischoff, Tasmania. 
Mg. Journ. Railw. Comm. Gaz., Vol. 44, 1874, London, p. 396. 


1161. ————. The tin mines of Tasmania. 
Mg. Journ. Railw. Comm. Gaz., Vol. 48, 1878, London, p. 483. 


1161a. WitLIAMsS, GERARD W. Notes on the Zeehan mining field, Tasmania. 
Eng. Mg. Journ., Vol. 89, 1910, New York, pp. 713-715, diagrams 2. 


1162. Witson, A. P. Minerals and mining in Tasmania. 

Trans. Fed. Inst. Mg. Eng., Vol. 7, 1893-1894, Newcastle-upon-Tyne and London, 
1894, pp. 277-278. 

Also, Trans. North of England Inst. Mg. Mech. Eng., Vol. 48, 1894, Newcastle-upon- 
Tyne, p. 385. 

Short account of Mt. Bischoff tin mining. Other districts mentioned as important 
are: Ringarooma, Branxholme, George’s Bay and Blue Tier. 

Author thinks Tasmania is destined to occupy a more prominent place as a tin 
producing district. Further examination will doubtless bring to light massive lodes 
of tinstone which have been the source of the great alluvial deposits of the island. 


1163. Winttr, S. H. Stanniferous deposits of Tasmania. 

Trans. Proc. Roy. Soc. New South Wales, for 1875, Vol. 9, 1876, Sydney, pp. 87-94, 
figs 

Extract: Mg. Journ. Railw. Comm. Gaz., Vol. 45, 1875, London, pp. 1095-1096. 

Mount Bischoff tin deposits in eurite porphyry thrust through Paleozoic rocks, 
“ clay-slate, altered sandstone, limestone, conglomerate and quartzose rock.’’ 

Limestones carry argentiferous galena, tin- and iron-pyrites and bismuth. All 
covered by basalt. Mount Bischoff 3500 feet altitude. Tin ore occurs as veins and 
lodes in porphyry. 

Description of tin ore occurrence at Mt. Ramsay. 


1164. —-_—._ Notes on the mineral resources of Tasmania. 


Eng. Mg. Journ., Vol. 28, July 19, 1897, New York, pp. 38-39. 
An outline of the geological and commercial features of the island, including the 
tin resources. 
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1164a, Cuauvenet, Reais. Franklin mountain tin prospects.” 
Mines and Min., Vol. 30, 1910, Scranton, pp. 529-581, figs. 3. 
Treats of the locality, extent, and geology of the deposits, also nature of ores in the 
Franklin Mountains, near El Paso, Texas, 


1165. Comstock, THEO. B. Report on the geology and mineral resources of 
the central region of Texas. 
Ist Ann. Rep. Geol. Surv. Texas, 1889 (1890), Austin, p. 345. 
Author was unable, in a critical examination of more than 8000 specimens from 
various parts of the districts, to detect presence of tin. 


1166. ————. Tin in Central Texas. 
2d Ann. Rep. Geol. Surv. Texas, 1890 (1891), Austin, pp. 595-602, figs. 68-69. 
Discussion of the situation, with cuts showing the geological conditions in the 
Llano region where tin ore is said to have been found, character of ore and mode 
of occurrence. Uncertainty of discovering the mineral in commercial quantities. 


1167. ————. Tin in central Texas. 

Eng. Mg. Journ., Vol. 51, 1891, New York, pp. 117-118. 

Mr. Comstock, as a member of the Geol. Surv. of Texas, tells of his discovery of 
tin, the manner of its occurrence, and the localities. Did not find any extensive 
deposits. 

P. 229. An addition to above article made by correspondent [G. A. F.], in which 
he says two discoveries of tin in the State have been overlooked. 

P. 281. Mr. C. answers correspondent. 


1168. ————. Occurrence of tin in central Texas. 
Amer. Journ. Sci., Vol. 41, 1891. New Haven, p. 251. 
States that a few crystals of cassiterite have been found in Mason and Llano counties, 
but not in commercial quantity. 


1168a. Dinsmore, Cuas. A. Development of a Texas tin mine. 

Mg. World, -Vol. 31, 1909, Chicago, p. 1120. 

The tin prospect now being developed is on Mount Franklin, 16% miles from El 
Paso. The deposit is in a ternary granite, composed of a pink or reddish orthoclase 
feldspar, quartz and mica; it is intersected in many places by veins of fine-grained 
granite and pegmatite. This is overlain by rhyolite. The tin-bearing area contains 
“‘true fissure veins of quartz carrying cassiterite,”? and of*zénes of impregnations in 
the neighboring granite. The cassiterite occurs disseminated through the quartz and 
in masses, many of which are pure enough for smelting. Associated minerals are 
uncommon, and so far consist of hematite, pyrite, pyrrhotite, tourmaline, topaz, 
fluorite, garnet and hornblende. Tungsten, gold, silver and copper have also been 
found in small quantities on the property. The cassiterite is often found in very 
beautiful twin crystals, varying in color from white to dark brown. 


1169. DumsBtz, E. T. Tin. 
2d Ann. Rep. Geol. Surv. Texas, 1890 (1891), Austin, p. LXIX. 
Found in connection with lead ores in Trans-Pecos, Texas. Dr. Comstock and party 
found pieces of cassiterite in Burnet and Mason counties. 


1169a. Laxes, Arruur. A tin mine in the United States. 
Mg. Sci., Vol. 61, 1910, Denver, pp. 346-348. 
Description of tin prospect in Franklin Mountains, 10 miles north of El Paso, Texas. 
Regis Chauvenet’s article ‘‘ Franklin Mountain tin prospects’? in Mines and Min., 
Vol. 30, No. 9, 1910, Scranton, pp. 529-531 is quoted in full. 
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PAyvLov, ALEXANDER W. See No. 1216. 


1170. RicuHarpson, G. B. Tin in the Franklin Mountains, Texas. 
U. S. Geol. Surv. Bull. 285, 1906, Washington, D. C., pp. 146-149, fig. 1. 
Description of the El Paso tin deposits, first described by Weed in U. S. Geol. Sury. 
Bull. 178, 1901. Gives a general description of the topography and geology of the 
Franklin Mountains, and a partial analysis of the tin bearing granite. The tin 
deposits are close to faults. Found little new development. States that water can 
be obtained in the mesa east of the mountains. 


1171. STREERUWITz, W. H. von. Report on the geological and mineral resources 
of Trans-Pecos, Texas. 


2d Ann. Rep. Geol. Surv. Texas, 1890 (1891), Austin. 
Mentions finding traces of tin in West Texas ores. 


1172. WreEp, WALTER H. The El Paso tin deposits (Texas). 
U. S. Geol. Surv. Bull. 178, 1901, Washington, D. C., pp. 1-15, pl. 1, figs. 1-4. 
Digest: Neues Jahrb. Min., 1902, II (Ref.), Stuttgart, p. 342. 
Reprinted, U. S. Geol. Surv. Bull. 218, 1908, pp. 99-102. 
Describes briefly the geological structure and formation of the Franklin Mountains. 
Thinks the veins are similar to those of Cornwall, and that the ores are formed 
largely by replacement. Notes the absence of topaz and presence of wolframite. 


TRANSVAAL AND RHODESIA 


1173. ANonyMous. Discovery of tin in the Transvaal. 
California Journ. Tech., Vol. 2, No. 3, 1903, Berkeley, p. 53. 
Quotes from the ‘‘ British South African Export Gazette,’’ of September 4, 1908, 
that three tin-bearing lodes have been discovered in the Transvaal. 


1174. ———. Gold and tin in northern Rhodesia. 


Austr. Mg. Stand., Vol. 32, 1904, Sydney and Melbourne, p. 373. 
Taken from South African Mines, reports a deposit of stream tin on west bank of 
Lualaba. 


1175. ————. Tin discoveries in the Bushveld. 
Journ. Soc. Arts, Vol. 52, 1904, London, pp. 736-737. 
A summary of particulars respecting the discovery of tin in the Bushveld, near 
Pretoria, taken from the ‘* African Review.”’ 


1176. ————. Tin in the Transvaal. 
Mg. Sci. Press, Vol. 89, 1904, San Francisco, p. 295, 250 words. (Probably from 
Hall, A. L., No. 1181.) 
Digest: Mg. Mag., Vol. 10, New York, p. 442. 
*“ Notes on the occurrence of this metal in several different places in the Transvaal.’’ 


1177. ————. Tin in the Transvaal. 
Mg. World, Vol. 24, 1906, Chicago, p. 774. 
States that the first output of tin in the Transvaal has recently been declared. Tin 
lodes in various forms have been traced over a considerable area. Other tin areas in 
the neighborhood are being discovered from time to time. 


1178. ———. Failure of tin mine at Vlaklaagte, South Africa. 
Eng. Mg. Journ., Vol. 82, 1906, New York, p. 180. 
It was expected that this mine would prove one of the world’s greatest deposits. 
Unless things improve considerably, the tin mine at Vlaklaagte cannot run much 
longer. Up to date the total amount of material won is roughly 25% long tons 
cassiterite equal to 17.85 tons or 1.75 per cent metallic tin, from 1020 tons treated. 





176 SMITHSONIAN MISCELLANEOUS COLLECTIONS voL. 58 
TRANSVAAL AND RHODESIA (Continued) 
1178a. Potgietersrust tin fields. | 
South African Mg. Journ., May 23, 1908, Johannesburg, pp. 114. 
Not available to the authors. 
1178b. The Groenfontein tin plant. 
South African Mg. Journ., July 4, 1908, Johannesburg, p. %4. 
““ Describes methods for the recovery of tin in the Potgietersrust field, and also a 
new plant which is to be built.’’ 
Not available to the authors. 
1178c. Base metals in the Transvaal. 
Eng. Mg. Journ., Vol. 88, 1909, New York, p. 250. 
Briefly describes tin producing districts of the Transvaal, 
1178d. ————. Tin deposits of the Transvaal. 
Eng. Mg. Journ., Vol. 88, 1909, New York, p. 778. 
Describes the manner of occurrence in the various fields. 
1178e. ————. Zaaiplaats tin mines. 
South African Mg. Journ., Vol. 7, pt. 1 (Feb. 13), 1909, Johannesburg. Jllus. 
““ Describes the plant and workings, going into the geology of the deposits.’* 
Not available to the authors. 
1178f. ———. Notes on the tin fields. | 
South African Mg. Journ., Vol. 7, pt. 1, 1909, Johannesburg, p. 109, illus. | 
Describes some occurrences and operation on Groenvlei. 
1178g. ————. Transvaal tin: establishment of an industry. 
South African Mg. Journ., Vol. 7, pt. 1, 1909, Johannesburg, p. 145. 
Gives encouraging reports from the Waterberg, also an account of activity at 
Rooiberg and Weynek. 
1178h. ———. Waterberg tin mines. 
South African Mg. Journ., Vol. 7, pt. 1, 1909, Johannesburg, p. 407. 
Very encouraging outlook for tin-mining becoming a great industry in this colony. 
Describes activity at Zaaiplaats property—geological features, extension of plant, 
scarcity of labor, ete. 
1178i. ————. The government tin report. 
South African Mg. Journ., Vol. 7, pt. 1, 1909, Johannesburg, No. 388, pp. 719-721, 
Dla. le ; 
Deals with the tin industry of the Waterberg field, which is treated under heads: 
General geological structure; the tin rocks; the tin limits; investigation in depth; 
the shale-felsite deposits; the Rooiberg quartzites. 
1178}. ————. The Transvaal tin industry to-day. 
South African Mg. Journ., Vol. 7, pt. 2, 1909, Johannesburg, pp. 253-254. 
Treated under heads: Some monthly reports; the Groenfontein profits; alleged 
secondary enrichment at Rooiberg; prospects at Doornhoek. 
1178k. Tin in Rhodesia: the beginning of an industry. 


South African Mg. Journ., Vol. 7, pt. 2, No. 350, 1909, Johannesburg, p. 279, 
400 words. 

Probably reference to same occurrence in Mines & Min., Vol. 30, 1909, p. 11—quoted 
from U. S. Consular report. 

Note on the discovery of tin at Rusapi on the Salisbury-Beira line. 


— 
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1179. Davey, T. G. Trans-Zambesian mining. 
Mg. Journ. Railw. Comm. Gaz., Vol. 73, 1903, London, p. 158. 
“In many instances the granite and porphyries, which I traversed, show promising 
indications of the presence of tin.’? Whole reference. 


1180. Grirriry, H. D. Largest tin producing fields in the world. 
South African Mines, December 3, 1904, Johannesburg, 2000 words. 
** Abstract of a report on the Bushveld tin properties; character of deposits, results 
of development, and estimate of costs.’’ 


1181. Harn, A. L. The geological survey of the northeastern portions of the 
Pretoria district; including the tin fields. 

Transvaal Mines Department, Report Geological Survey for 1904 (1905), Pretoria, pp. 
37-44, pls. 15, 22, map 1. 

The larger part of the article is devoted to the general geology of the district. A 
coarse red granite at Bushveld (Enkeldoorn), 42 miles. northeast of Pretoria, is 
apparently the youngest of the rocks except diabase, and is intrusive in a felsite. 
Finer grained portions, probably a later phase, carry the cassiterite in microscopic 
grains. One lode is about 12 feet wide at the surface, and is said to carry 1.5 per cent 
tin. The Vlaklaagte deposits are 12 miles further northeast. Here cassiterite is 
rather evenly distributed through a gray granite cutting the coarse red granite. 
Cassiterite crystals are 144 inch and less long. Topaz and mica also occur, and the 
author supposes the deposit to be due to pneumatolytic action, 


1182. ———.. Geological notes on the Bushveld tin fields and surrounding 


area. 
Trans. Geol. Soc. South Africa, Vol. 8, 1905, Johannesburg, pp. 47-55, pls. 9, 10, 
{geol. map and section of vein]. 
Practically the same article as No, 1181. 


_ 1188. Jonson, J. B. The tin, molybdenum and lead occurrences near Pot- 


gietersrust. 

Trans. Geol. Soc. South Africa, Vol. 10, 1908, Johannesburg, pp. 115-119. 

The tin deposits occur between the Magalakwin and Sterk rivers. A quartz 
vein carries coarsely crystalline cassiterite, which is sparsely distributed in fine 
crystals through the granite for a width of 40 yards. Fluorite is an accompaniment in 
both vein and granite. Peculiar round pipes in the granite also carry cassiterite. 
Other minerals with the cassiterite are molybdenite, pyrite, chalcopyrite, arsenopyrite, 
galena, copper, tourmaline and a greenish mica. Attributes tin, molybdenum and lead 
deposits to pneumatolytic metasomatism. 


1183a. Kynaston, H. Cassiterite deposits of the Waterberg. 
South African Mg. Journ., Noy. 21, Dec. 12, 1908, Johannesburg. See 1188b. 


1183b. ————. Report on a preliminary examination of the cassiterite de- 
posits of Zaaiplaats, and some of the neighboring farms of the Water- 


berg district. 

Transvaal Mines Dep., Rep. Geol. Surv. for 1907 (1908), Pretoria, pp. 91-102, figs. 5-7. 

Reprint: South African Mg. Journ., Noy. 21, and Dec, 12, 1908, Johannesburg. 

Deposits at Zaaiplaats, Groenfontein and Roodepoort are described. 

The cassiterite occurs in the red (Bushveld) granite in pipes and chutes. The 
former are cylindrical bodies of altered granite impregnated with ore and sometimes 
surrounded with a selvage of tourmaline, fluorspar, copper and arsenic pyrites, 
specular iron ore, blende, galena, stibnite, wolframite, and molybdenite. 
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1183c. Lawn, —. South African tin mines. 
South African Mg. Journ., Vol. 7, pt. 2, 1910, Johannesburg, p. 660. 
Extracts from report of Consulting Engineer Lawn of the Doornhoek mine of South 
African Tin Mines Company, Ltd., Transvaal. He reports very promising outlook. 


1184. MereNSKy, H. Neue Zinnerzvorkommen in Transvaal. 

Zeitschr. prakt. Geol., Vol. 12, 1904, Berlin, pp. 409-411, 1000 words. 

Digests: Neues Jahrb. Min., 1906, II (Ref.), Stuttgart, p. 228. 

Geol. Centr., Vol. 7, 1905-1906, Leipzig, pp. 328-329. 

Mg. Mag., Vol. 11, 1905, New York, p. 369. 

South African Mines, Vol. 2, 1994, Johannesburg, p. 512. 

The new occurrence is in Enkeldoorn district, 40 miles northeast of Pretoria. The 
ore could be readily concentrated and smelted where found, water and coal being 
close at hand. Prospecting is now under way. 


1184a. ————. The rocks belonging to the area of the Bushveld granite 
complex, in which tin may be expected, with descriptions of the de- 


posits actually found. (Read March 16, 1908.) 

Trans. Geol. Soc. South Africa, Vol. 11, 1908, Johannesburg, pp. 25-42. 

Discusses the general theory of tin deposition, the rocks surrounding the South 
African deposits, and their relative ages. He then takes up the tin deposits and 
discusses them and their accessory minerals and also other veins which seem to have 
close relations to the tin veins. ‘Treats the Rooiberg, Warmbaths, Nylstroom and Pot- 
gietersrust districts. Believes the tin ore was deposited largely from thermal solutions. 


1185. ————. Potgietersrust tin fields. 
South African Mines, May 23, 1908, Johannesburg. 
“Treats of output to date, geology of district, failure of government scheme and 
success of private producer.’’ 
Not available to the authors, 


1185a. Mitus-Davies, J. E. The Transvaal tin industry. 

South African Mg. Journ., Vol. 7, pt. 1, 1909, Johannesburg, pp. 463-465, 493-494, 
547-548, 575-576, 605-606. Illus. 

A series of five articles. 

J. Treats of tin mining at Nylstroom. 

II. Treats of Potgietersrust district. 

Ill. Treats of Warmbaths district, describing especially the Rooiberg mine, and 
ancient Rooiberg workings. 

IV. Continues description of Rooiberg mines, extent of lodes, ore chutes and values. 

V. Describes Rooiberg dressing plant. Yield to date. 

New discoveries in Rooiberg district are described in Vol. 7, pt. 2, 1910, p. 495. 


1186. Praacu, L. V. The Transvaal and its mines. 

London and Johannesburg (1907), pp. 631-633. 

States that cassiterite occurs along the Transvaal-Swaziland border on the water- 
sheds of Steynsdorp Creek and Black Umbelosi and Little Usutu rivers in pegmatite 
accompanying gneissoid and schistose rocks. In September, 1906, the mines of this 
area were idle, owing to paucity of ore. Gives history of discovery of Bushveld 
(Vlaklaagte) deposits. Tin ore on the Enkeldoorns farm in this area is in thin quartz 
veins cutting a coarse red granite and in the rock between the veins. Describes the 
unsuccessful working of these mines. Refers to several other prospects in the Great 


Red Granite Laccolite. 


1186a. ReckNAGceL, R. On some mineral deposits in the Rooiberg district. 
Trans. Geol. Soc. South Africa, 1909, Johannesburg, pp. 88-106, pls. 6-16. 


Read July 20, 1908, 
Abstract: Mg. Journ. Railw. Comm. Gaz., Vol. 84, 1908, London, p. 778. 





NO. 2 BIBLIOGRAPHY OF TIN—IJIIESS 179 


TRANSVAAL AND RHODESIA (Continued) 


Describes the geology of the country in the neighborhood of Rooiberg, 40 miles 
west of Warmbaths. Tin occurs in granite, in irregular pockets, as veins in sediments 
and replacement deposits in quartzite. In one group of replacement deposits cassite- 
rite occurs with ccbaltite, scheelite, cupro-scheelite, wolframite, and tourmaline. 
Nickel deposits are possibly connected with the tin deposits. The tin deposits were 
worked long ago as shown by old pits, slag-dumps, etc., but by whom is unknown. 


1187. StmmerspacH, W. Die neuen Entdeckungen yon Zinnerzlagerstatten 
in Transvaal. 
Zeitschr. Berg. Hiitt. Sal. preuss. Sta., Vol. 53, 1905, Berlin, pp. 245-248. 
Digest: Geol. Centr., Vol. 7, 1905-1906, Leipzig, p. 521. 
**TIm roten Granit 35-50 engl.‘ Meilen nordéstlich von Priitoria setzen die Zinnerz- 
giinge in einem 11m miichtigen bisweilen sich teilenden Hauptgange und 8 kleineren 
parallel verlaufenden Nebengiingen auf.’’—K, Keilhack. 


1188. Stewart, D. S. S. The mineral wealth of Zoutpansberg: the Murchison 
Range gold-belt. 
Trans. Inst. Mg. Eng., Vol. 17, 1898-1899, London and Newcastle-upon-Tyne, p. 424, 
“‘Tin occurs as stream. tin at the Great Letaba River and also in veins in the 
granite which contains large orthoclase crystals.’? Whole reference. 


1189. Swinsurne, U. P. Government tin prospecting in Transvaal. 


Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1908, London, p. 7. 

Extract from Government Gazette, November 29, 1907. Deposits located at 
Zaaiplaats, 22 miles northwest of Potgietersrust. Ore occurs in: (a> more or less iso- 
lated ore chutes or chimneys in the red granite, (b) pegmatites and coarse granite con- 
taining large tin crystals, (c) alluvial or shed tin, probably derived from the rocks 
referred to in (b). 


1189a. ————. The economic aspect of Waterberg tin field. 
South African Mg. Journ., Vol. 7, pt. 1, Nos. 337, 388, 1909, Johannesburg, pp. 
695-699, 719-721. 
Describes various mines and reviews their prospects. 


UNITED STATES 


1190. ANonymMous. Tin in America. 
Mg. Journ. Railw. Comm. Gaz., Vol. 58, 1888, London, p. 384. 
An enthusiastic outlook for American tin. 


1191. ———. Our tin mines. 


Eng. Mg. Journ., Vol. 54, 1892, New York, p. 98. 
Editorial. Treats of tin mining in the United States. 


1192. ———-. Tin mining in United States. 
Mg. Sci. Press, Vol. 82, 1901, San Francisco, p. 148, illus. 2. 
Tin deposits of Southern California and South Dakota are recorded as only deposits 
in United States which might be made paying. Both are described, with brief history 
of South Dakota tin boom, and unsatisfactory results, : 


1193. ————. Tin in United States. 
Mg. Sci. Press, Vol. 87, 1903, San Francisco, p. 117. 
Brief outline of tin developments in United States. Deposits of York, Alaska, are 
most promising, because unproven. The stone occurs there in abundance, though the 
veins have not been explored. 
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1194. ————. Tin in United States. 
Mg. Sci. Press, Vol. 87, 1908, San Francisco, p. 282. 
Editorial. Giving brief outline of the tin mining industry of United States. 


1195. ———-. The production of tin in 1903. 
Mg. Rep., Vol. 50, 1904, Denver, p. 632, 700 words. 
Editorial. Short review of tin deposits in United States and their outlook. 


1196. ————. Tin in United States. 
Mg. Sci. Press, Vol. 89, 1904, San Francisco, p. 385. 
Rather general and brief review of tin deposits of the Carolinas; Black Hills of 
South Dakota; Southern California and Alaska. 


1197. ————. Development of American tin deposits. 


Tron Age, December 8, 1904, New York, 1800 words. 
Review of the tin industry taken from the United States Geological Survey reports. 


1198. ———. The search for tin. 
Mg. Rep., Vol. 51, 1905, Denver, pp. 624-625, 1500 words. 
“Gives a summary of places in the United States where tin ore is known to have 
been found, with a brief description of the mode of occurrence and means for determ- 
ining the mineral.’’ 





1199. ————. Tin mining in United States. | 
Eng. Mg. Journ., Vol. 81, 1906, New York, pp. 474-475. 
Editorial on the prospect of profitably mining low grade tin ore in the United 
States. 


Breck, RicHaArp. See No. 1299. 


1200. Benepict, Wm. Der L. 
Min. Ind. for 1892, Vol. 1, 1898, New York, pp. 452-457. 
Tin deposits of California, South Dakota, North Carolina, Virginia and Alabama 
treated. 


1201. BLAKE, Wm. P. Occurrence of tin ore (wood-tin) in California, Idaho 
and Montana. 

Mg. Sci. Press, Vol. 45, 1882, San Francisco, p. 89. 

Stream tin has been found in the alluvions of the middle fork of the Feather River 
about 3 miles above Big Bar, in Plumas County, California. 

““The many points at which the ore has been found in Montana and Idaho indicate 
that this important ore has a wide and general distribution in the granitic region of 
the northwest, particularly in the Rocky Mountains at the headwaters of the Missouri 
and in the western drainage, including the streams flowing from the Bitter Root 
range, especially in the Snake and the Salmon and their affluents.’’ 


1202. ————. Ores of tin. 
Min. Res., U. S. Geol. Surv., 1883-1884, Washington, D. C., pp. 592-640. 
Contains chapters on: Ores of tin; origin of tin ore; tin ore in the New England ‘ 
States; tin ore localities in the Middle and Southern States; tin ore in the 
Black Hills of Dakota, in Wyoming, Idaho and Montana; tin ore in California; foreign J 
sources of tin; physical properties of tin; alloys of tin; the tin plate industry and 
prices, exports, etc. 


D’AcHrARDI, ANTONIO. See No. 13138. 
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1203. Day, Davin T. Tin. 
Min. Res. U. S. for 1891, U. S. Geol. Surv., 1898, Washington, D. C., pp. 164-166. 
Treats of the development of the tin mines of United States during 1891. 


1203a. ————. Tin. Mineral Industries of the United States. 
Eleventh Census. Census Office, 1892, Washington, D. C., pp. 249-265. 
Treats of the occurrence of tin in Massachusetts, New Hampshire, Maine, Virginia, 
North Carolina, Georgia, Alabama, Texas, California and South Dakota. The condi- 
tions of occurrence in the Black Hills is treated at some length, development work 
done, and a list of claims given. Also treats of the foreign production of tin. 


1204. Doucias, Jas. Summary of American improvements and inventions 
in ore crushing and concentration, and in the metallurgy of copper, 
lead, gold, silver, nickle, aluminum, zinc, mercury, antimony and tin. 

Trans. Amer. Inst. Mg. Eng., Vol. 22, 1894, New York, p. 343. 

“*Tin is widely diffused from Maine to Alabama in Appalachian Range, exploited 
from Dakota to California, but the mining of it so far has nowhere been sufficiently 
remunerative to create a smelting industry.”’ 


1205. EmMens, StepHeN H. American tin mines. 
Eng. News Amer. Railw. Journ., Vol. 28, 1892, New York, pp. 484-486. 
Abstract of reports of J. Thomas and Lord Thurlow on Harney tin mines. Also 
brief review and prospects of the tin deposits in North Carolina, California and 
Virginia. 


1206. Emmons, S. F. Geological distribution of useful metals in United 


States. 
Trans. Amer. Inst. Mg. Eng., Vol. 22, 1893, New York, pp. 71-72. 

Describes the geological occurrence in different parts of the United States of iron, 
manganese, nickel, tin, copper, lead, zinc, quicksilver, gold and silver, and gives a 
summary of conclusions concerning the genesis of their minerals. 


FAawns, SypNEy. See No. 1320. 
Fucus, E., and Launay, L. pg. See No. 1323. 


1207. Garrison, F. Lynwoop. Tin in the United States. 

Eng. Mg. Journ., Vol. 78, 1904, New York, pp. 8380-832. 

Reprint: Min. Ind. for 1904, Vol. 13, 1905, New York and London, pp. 400-405, 

Brief review of history of discoveries of tin in this country. Summary of occur- 
rence in Black Hills, at Temescal, York River, Virginia, North and South Carolina. 
Compares United States deposits with those in different parts of the world. 

Gives average yield from some principal producers elsewhere. Short sketches of 
occurrence in Bolivia and Malay Archipelago. 


1208. Heappen, W. P. Mineralogical notes, No. III. 

Proc. Colorado Sci. Soc., Vol. 8, 1906, Denver, pp. 167-173. 

Pp. 167-168 give an analysis of cassiterite (credited to ‘* Mecklenberg, N. C.,’’ but 
probably from further west or south in the tin belt), which contains SnO, 95.18, 
FeO, 1.11 and Ta,O0, 3.82. Sp. gr. 6.7671. Pp. 169-170: Cassiterite which he thinks 
resulted from the decomposition of stannite, from the Etta mine, South Dakota, gave 
SnO, 94.36, Ta,O, 2.42, Fe,O, 1.80, SiO, 1.00. 

Analyses of cassiterite from Herbert’s Placer and the Sammelias claim No, 3, 
Pennington County, South Dakota, showed only iron and SiO, as impurities. 


1209. Hess, Frank L. Tin. 
Min. Res. U. S. for 1905, U. S. Geol. Surv., 1906, Washington, D. C., pp. 445-451. 
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1210. ———.._ Tin. 
Min. Res. U. S. for 1906, U. S. Geol. Surv., 1907, Washington, D. C., pp. 543-549. 
The production of tin in the United States during the year is reviewed and esti- 
mates made of the world’s production. 


1211. ———. Tin. 
Min. Res. U. 8. for 1907, Geol. Surv. 1908, Washington, D. C., pt. 1, pp. 725-729. 
Reviews briefly the production of tin in the United States, imports, market con- 
ditions and prices. Gives an estimate of the world’s production and the amount 
recovered in the United States from secondary sources. 
Similar articles were published in the volumes for 1908 and 1909. 


1212. Kemp, J. F. Zinn in den Vereinigten Staaten von Nord-Amerika. 
Zeitschr. prakt. Geol., 1896, Berlin, p. 283. 
Brief paragraph stating different localities where tin has been found in the United 
States. 


1213. Kemp, Jas. F. The ore deposits of the United States and Canada. 

38d Edition, New York, 1900, pp. 441-444, fig. 1. Bibliography. 

Edition of 1898: pp. 273-274. 

Edition of 1895: pp. 324-325. 

General description of tin. 

Short account of deposits in Black Hills, Montana, Idaho, California, Virginia, 
North Carolina, Alabama, Maine, New Hampshire and Texas. The tin of Mexico is 
also briefly treated. 


1214. LEoNHARD, GusTAv. Topographische Mineralogie der Vereinigten 
Staaten von Nord-Amerika. 


Neues Jahrb. Min., 1849, Stuttgart, p. 836. 
Tin is mentioned as occurring at Goshen, Massachusetts; Jackson, New Hampshire; 
and in Virginia. 


Lock, C. G. WARNForD. See No. 1338. 


Louis, Henry. See No. 1340. 


1215. Ounty, J. Tin and its occurrence, mineralogy and metallurgy. 
Mg. Rep., Vol. 48, 1903, Denver, pp. 487-488, 509-510. Serial. 
1st article describes the characteristics of tin and its occurrence in the United 
States and Alaska. 
2d article gives brief history of Temescal (Cal.), ore deposits. Notes foreign 
localities where mostly produced, describes the ores of tin, and treats of the metal- 
lurgy of tin. 


1216. PAvnoy, ALEXANDER W. Ueber einige neue Zinnlagerstitten der Verein- 


igten Staaten von Amerika. 


Bull. Mines Ind. or, Nos. 19 and 20, Tomsk, 1904, text figs. 2. (Russian.) 
Short description of tin deposits of El Paso (Texas) and Alaska (York Region). 
(Geol. Centr. Vol. 6, 1905, Leipzig, p. 200.) 


PHIL.LIps, J. A., and Louis, H. See No. 1350. 


1217; PRATT TI. bl. wel un. 
Min. Res. U. S. Geol. Surv., 1904 (1905), Washington, D. C., pp. 877-380. 
Reviews briefly the production of tin in the United States and in other portions 
of the world. 
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1218. R——_, N. Zinn in der Vereinigten Staaten. 


Zeitschr. prakt. Geol., 1898, Berlin, pp. 170-171. 
Brief notice of tin in South Dakota, California, Virginia. Outlook for tin pro- 
duction in United States not very bright. 


1219. Raymonp, R. W. Occurrence of tin in the United States. 


Trans. Amer. Inst. Mg. Eng., Vol. I, 1871-1878, Philadelphia, pp. 374-375. 
Remarks following a paper by T. S. Hunt on tin in Maine, in which the ore from 
other states is discussed. 


RoLKerR, Cuas. M. See No. 1357. 


STRUTHERS, JOSEPH, and Pratt, J. H. Tin. 
Min. Res. U. S. for 1903 (1904), Washington, D. C., pp. 335-349. 
Digest: Neues Jahrb, Min., 1906, II, Stuttgart [Ref.], p. 169. 
Tin of South Dakota and Wyoming briefly treated. The Carolina tin belt, its 
geological location, geology of district, and mineralogical and chemical character of 
ore, with production, treated by J. H. Pratt. 


1221. See No. 1208a. 


WEEKS, JoSEPH D. See No. 1372. 


See also Alabama, Alaska, California, Carolinas, Colorado, Georgia, 
Idaho, Maine, Massachusetts, Michigan, Missouri, Montana, Nevada, 
New Hampshire, New Jersey, South Dakota, Texas, Virginia, Wash- 
ington, Wyoming. 


VICTORIA 


ANNUAL Reports of the Secretary for Mines and Water Supply. 
From 1899, Melbourne, Victoria. 
Give statistics of production and amount exported and imported annually. 


Anonymous. Tin in Australia. 
Min. Ind. for 1898, Vol. 7, 1899, New York and London, p. 710. 
Tin-bearing gravel 6 to 8 feet deep found near Beenah, Gippsland, Victoria. Plenty 
of water. j 


Bracuk, J. Report on gold and tin mining at Eldorado, Victoria. 


1872, Melbourne, 
Not available to the authors. 


D’AcHIARDI, ANTONIO. See No. 1313. 
Davies, D. C. See No. 1317. 


. Eppy, WILLIAM. Special report on the Victoria stream tin deposits. 

Mg. Journ. Railw. Comm. Gaz., Vol. 45, 1875, London, p. 1223. 

The deposits on Lutrobe River, South Gippsland, are from 6 to 30 feet below the 
surface, and from 6 inches to 3 feet thick all over the flat valley which is from 500 
to 1000 feet across. Average assay of concentrates is 65 per cent SnO,. From 
deepest parts of flat, sufficient gold exists to pay working expenses. River affords 
abundant water and power, and there ‘is plenty of timber. 


Fawwns, Sypney. See No. 1320. , 
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1226. Grecory, J. W. The Mount Cudgewa tin field. 


reol. Surv. Victoria Bull. No. 22, 1907, Melbourne, pp. 1-4. 

A preliminary report on recently discovered tin lodes of the Cudgewa district, in 
Benambra. Alluvial tin has unquestionably wide distribution in some parts of north- 
east Victoria, but attempts to work the tin-bearing lodes have hitherto failed. The 
tin-bearing veins of the district occur mostly in the granitic rocks, close to the 
contact with the schists, but sometimes in the schists, 


1227. Herman, H. Report on mining at Mitta-Mitta, Eskdale, Tallandoon, and 
Mt. Elmo. 
Special Report Department Mines, 1898, Melbourne, Victoria, pp. 5-6. 
Brief article on the geology of the surrounding country and the tin deposits of 
the districts, 


1228. ———. Report on alleged tin and gold discovery at Falls Creek, near 
Bruthen. 


Records of Geological Survey Victoria, Vol. 1, pt. 1, 1902, Melbourne, pp. 70-71, 
sketch locality plan 1. 

Writer visited locality and found nothing done by way of development work since 
1880, until two months before his visit, so little real information could be obtained. 

Discoverers claim 10 pounds tin obtained on Foggy Creek, and good prospects of tin 
found in most of gullies tried, also in loam on the slopes of the hills. 


1229. Kirson, A. E. The economic minerals and rocks of Victoria. 

Special Report Department of Mines, 1906, Melbourne, Victoria, p. 520. 

Tin is the second mineral of importance in Victoria, gold occupying the first place. 

It occurs as lodes: 

1. Thin veins [stockworks] ramifying granitic and porphyritie rocks, 

2. Dykes of coarsely crystalline rocks [pegmatite and greisen]. 

3. Quartz reefs traversing granitic and porphyritic rocks. 

As alluvial or stream tin, it is found in the sands and gravels of streams, which 
have worn down rocks containing tin. 

Principal occurrences of the lode tin are at Mt. Cudgewa, Mt. Wills, Pilot Range, 
and Eskdale in the northeastern district, and Mt. Singapore on Wilsons Promontory, 
Southern Gippsland. 

Stream tin is found in the northeast district, Southern Gippsland, Eastern Gipps- 
land, Western Gippsland, Upper Yarra and other districts. 


1230. Murray, Recinatp A. F,. Report on the geology and mineral resources 
of Southwest Gippsland. 
Rep. Prog. Geol. Sury. Victoria, 1876, Melbourne, p. 171. 
No payable tin workings in this district have been mapped. The largest quantity 
yet obtained was in two small tributaries of the Franklin River. As the deposits are 
. harrow, and do not occupy any considerable length of the creeks, remunerative tin 
workings are hardly to be hoped for, 


1231. Murray, R. A. F. Report on the Mt. Wills tin field. 


Reports and Statistics of Mines Department for Quarter ended March 31, 1890, Mel- 
bourne, Victoria, pp. 15-17, 2 sheets of underground survey of mines, Ballarat East. 
Digest: Neues Jahrb. Min., 1891, II, Stuttgart, p. 100. 


1282. Newspery, J. Cosmo. Laboratory report of tin ore. 
Rep. Prog. Geol. Surv. Victoria, No. 11, 1875, Melbourne, p. 129. 
Brief examination of cassiterite from Franklin, Corner Inlet, and Upper Murray. 
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1233. NicHotas, Wm. Localities of minerals which occur in Victoria. 
Rep. Prog. Geol. Surv. Victoria, No. 3, 1876, Melbourne, p. 287. 
The most important districts where tin is to be found are: 
1. Lode tin, Beechworth. 
2. Stream tin, Beechworth, Berwick, Bright, Burrowa Creek, Cudgewa Creek, Dry 
Forest Creek, La Trobe River, Mt. Fatigue, Murray River [upper]. 


Puituirs, J. A., and Louis, H. See No. 1350. 
REYER, Epuarp. See No. 1354. 
RoLxer, Cuas. M. See No. 1357. 


1234. RosAtes, Hy. Report on Mt. Wills as a gold field and tin field respect- 
ively. 
Special Report Department Mines, Melbourne, Victoria, 1897, p. 5. 


1235. SkenkE, A. J., and Smyrnu, R. B. Report on the physical character and 
resources of Gippsland. 
1874, Melbourne, pp. 8-65, with map and geol. sect. 
** Black oxyd of tin ’’ has been found in basin of River La Trobe, near Mt. Fatigue. 
Nearly all areas occupied by granite, yield some tin ore. Up to this time little has 
been done in Gippsland toward mining tin ore. 


1286. Smyru, R. Brouau. The manner of occurrence of tin ore on the Upper 
Murray River. 
Rep. Prog. Geol. Surv. Victoria, No. 1, 1874, Melbourne, pp. 5-7. 
In all granitic tracts, ‘* black oxyd of tin ’’ is found in the beds of the creeks and 


gullies. Mr. H. Y. L. Brown, of Geological Survey of West Australia, examined the 
district and gives facts concerning the tin deposits. 


1237. ————. Tin in Victoria. 
Rep. Prog. Geol. Surv. Victoria, 1875, Melbourne, pp. 41, 42, 45. 
Author predicts that rich veins of tin ore will be found in the basin of the Mitta- 
Mitta and the Cudgewa. 
Tin ore is found in southwestern and northwestern parts of Gippsland. 


1288. Srirtinc, JAMES. Report on the tin lodes at Wombat Creek. 

Department of Mines, Victoria, Report of Mining Registrars for quarter ended March 
81, 1889, Melbourne, pp. 65-67, hachured map 1, pls. 8, figs. 4. 

Veins are on a ridge between Mt. Wills Creek [tributary of Big River], and Wom- 
bat and Nine Mile creeks, tributary to Mitta River. Tin found in creeks and bench 
gravels with bismuth and gold. Some lodes were found by government party. The 
country rock is slate and feldspathic sandstones, of Upper Silurian age, converted into 
nodular schists and sandstones and highly inclined. Cut by pegmatitite and aplite 
masses. Tin occurs in pegmatites as stockworks. ‘‘ Granulitic’’ lodes traverse the 
slates. At places there is much tourmaline in the pegmatite. Some granite dikes 
[ternary] near by are younger than Silurian; thought probably to be Devonian. [No 
proof given.] Small amount of alluvial tin in Wombat valley, probably indicates 
that veins have not been exposed long to erosion, and will grow better in depth. 
Several large diorite dikes have cut the sediments and metamorphosed them. ‘‘ When 
the lode or vein intersects certain felsitic sandstones and nodular schists, and the 
lode is mainly greisen, it is rich in tin, and when the small grains of white feldspar, 
partly converted into kaolinite are present as additional ingredients, schorl is more 
abundant.’’ Cassiterite is said to be evenly distributed through some of the lodes. 
Lodes 1 to 5 feet wide carry 2.9 per cent to 20 per cent tin. Accompanying minerals: 
tourmaline, wolfram and plumose muscovite in large plates. 
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VIRGINIA 


1239. BenEpiIcT, Wm: De L. Tin in Virginia. 

Min. Ind. for 1892, Vol. I, 1893, New York, pp. 455-456. 

Tin known to exist in Virginia about ten years. Found on Irish Creek, Rockbridge 
County. Ore found in veins in granite. Three veins thus far discovered. Develop- 
ments consist of open eut extending about 60 feet into face of hill, and a tunnel 
which penetrates some 40 feet further. Mill has been erected, and experimental tests 
of ore were made. 

Ist test: 90 tons assayed 3.44 per cent metallic tin; concentrates from which 
assayed 43.44 per cent tin. 

2d test: 75 tons assayed 3.28 per cent tin, concentrates showing 40.40 per cent tin. 

8d test: 125 tons ore, assayed 3.26 per cent tin, concentrates gave 45.07 per cent tin. 


1240. Brown, W.G. On cassiterite from Irish Creek, Rockbridge Co., Virginia. 
Amer. Chem. Journ., Vol. 6, 1885, Baltimore, pp. 185-187. 
The veins have not been prospected to more than 20 feet in depth, and are much 
weathered. The cassiterite is brown, from waxy to dark, and the faces are generally 
dull. Wolframite, arsenopyrite, quartz and mica accompany the cassiterite. Gives a 
description of crystals and an analysis which shows nearly 0.3 per cent Ta,0,. 


1241. CAMPBELL, Harry D. Tin ore (cassiterite) in the Blue Ridge in 
Virginia. 
The Virginias, Vol. 4, 1883, Staunton, p. 151. 
Abstract: Amer. Journ. Sci. Arts, ser. 8, Vol. 27, 1884, New Haven, p. 411. 
Note on the discovery of tin in eastern corner of Rockbridge County. Cassiterite 
occurs in quartz veins. Incomplete analysis given. 


1242. Crookes and Rornric. Tinstone, cassiterite. 
The Virginias, Vol. 4, 1883, Staunton, p. 169. 
Extract from Crookes & Roehrig’s Metallurgy. 
Short general article. 


Garrison, F. Lynwoop. See No. 1207. 


1243. McCreatu, A. S., and Pratr, FRANKLIN. Description of locality of tin 
ore, Rockbridge Co., Virginia. ' 
The Virginias, Vol. 4, 1888, Staunton, pp. 150-151. 
Not sufficient prospecting had been done to give a good idea of the veins. They 
occur in erystallines beneath Potsdam No. 1. The ore taken out probably averaged 
31.60 per cent tin. 


1244. Rosertson, W. B. On Virginia tin mines. 


Mg. Journ. Railw. Comm. Gaz., Vol. 54, 1884, London, pp. 1221-1222. 

Deposits are in high ridges on both sides of Irish Creek, in Rockbridge County. 
Ore occurs in the form of a ‘‘ pure and rich cassiterite’’ permeating quartz veins 
and mica slate to a width of 40 feet or more. Many crystals are also found. Gives 
description of the tin veins and outcrops of the district. 


1245. Utxer, Tirus. Cash Mine, near Vesuvius, Virginia. 
Min. Res. U. S. Geol. Surv., 1898 (1894), Washington, D. C., pp. 178-182. 
Development of property hindered by years of litigation. In writer’s judgment 
Cash property warrants development. Mill, said to have cost $50,000, was erected on 
property several years ago, and about 29) tons of rock, averaging about 3.3 per cent 
metallic tin were tested. Mineral association and geological occurrence of tin here 
more closely resembles that of Cornwall than that of any other known tin locality in 
United States. 





NO. 2 BIBLIOGRAPHY OF TIN—HESS 187 


VIRGINIA (Continued) 


1246. Watson, THos. L. Mineral resources of Virginia. 
The Virginia Jamestown Exposition Commission. 1907, Lynchburg, pp. 567-578. 
Gives the location, a short history of the working, and a brief description of the 
geology of the Irish Creek tin-bearing locality. Most of the article is a transcript of 
a commercial report upon the region by Major Hotchkiss. Mentions that the occur- 
rence of cassiterite has been reported at Nellys Ford, Nelson County, and at Capron 
Springs. Gives a bibliography. 


1247. WHITEHEAD, Epgar. The tin ore of Virginia. 

The Virginias, Vol. 5, 1884, Staunton, p. 38. 

Reprinted from ‘‘ The Advance ”’ (no date), Lynchburg, Va. 

A letter dated January 22, 1884, to the ‘‘ American Artizan,’’ Chicago, in which 
the Martha Cash tin properties are described. States that there are five known veins, 
which he thinks will supply the United States with tin. Gives a number of assays 
of both tin ore and mispickel from the same veins. The latter carried gold and silver 
up to $255 per ton. 


1248. Winstow, ArtHur. Tin ore in Virginia. 
Eng. Mg. Journ., Vol. 40, 1885, New York, p. 320, sketch maps 3. 
Abstract: The Virginias, Vol. 6, 1885, Staunton, p. 168. 


Location—western slope of Blue Ridge Mountains, in eastern edge of Rockbridge 
County. 

Description of veins—fissure veins, traversing the granite in all directions. Present 
developments not sufficient to permit estimate of value nor a prediction as to future 
of deposits. 


WASHINGTON 


1249, ANonymMous. Tin in Washington. 
Mg. World, Vol. 26, 1907, Chicago, p. 784, 325 words. 
Short account of discovery of tin ore, May 1906, near Spokane, Washington, close to 
border of Idaho, with brief notes upon the geology and development. 


1250. Corztier, ARTHUR J. Tin ore at Spokane, Wash. 
U. S. Geol. Surv. Bull. 340, 1908, Washington, D. C., pp. 295-305. 
Cassiterite occurs in an elevation known as Silver Hill half an hour’s ride from 
Spokane on an electric road. Cassiterite is in pegmatite accompanied by sillimanite, 


andalusite and tourmaline. Wolframite and scheelite occur in granite in the same 
hill. 


WESTERN AUSTRALIA 


1251. ANonymous. Tin mines in West Australia. 
Mg. Sci. Press, Vol. 70, 1895, San Francisco, p. 39. 


A short account of mining operations in the tin fields at Greenbushes, West 
Australia. 


1252. ————. Greenbushes tin field. 


Austr. Mg. Stand., Vol. 17, 1900, Sydney, pp. 247-248. 
‘‘ Information concerning the situation and the character of these deposits, which 
are known to contain certain deleterious impurities, difficult to eliminate.” 


1253. ————. Tin of Western Australia. 
Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 638-689. 
Mining operations were active during 1900, at Greenbushes. The district is described 
geologically. About 400 tons of ore were treated at local smelting works during 1900. 
Specimens of rock from the Cornwall mine assayed 1.79 per cent Sn. 
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WESTERN AUSTRALIA (Continued) 


1254. ————. Tin in Western Australia. 
Min. Ind. for 1901, Vol. 10, 1902, New York and London, p. 641. 
Total quantity of black tin mined during 1901 amounted to 734 tons, valued at 
£40,000. 


1255. ————. Die Zinnproduction Westaustraliens. 
Zeitschr. prakt. Geol., 1902, Berlin, pp. 209-210. 
Taken from ‘‘ The British Australasian,’’ 1899, p. 330. 


1256. ————. Tin in West Australia. 

Eng. Mg. Journ., Vol. 80, 1905, New York, p. 1071. 

Tin ore has been mined for several years on the Greenbushes and Pilbarra mining 
fields, West Australia. Output of these fields is about 200 tons per annum, Mentions 
recent discoveries of tin in the Wodgina district, and thinks it possible that within 
the next few years West Australia will become an important tin producer, 

Wodgina district described. 


1257. Kruscu, P. Die Tellurerze Westaustraliens. 
Zeitschr. prakt. Geol., Vol. 9, 1901, Berlin, pp. 211-217. 
Digest translation in Trans. Inst. Mg. Eng., Vol. 22, 1901-1902, London and New- 
castle-upon-Tyne, pp. 731-733. 
“* Quartz porphyry dikes, also occur bearing tinstone with tourmaline and titanite; 
and the weathering of these dikes has given rise to the Greenbushes stream tin 


workings.’’ 
1258. ————. Beitrag zur Kenntniss der nutzbaren Lagerstatten Westaus- 
traliens. 


Zeitschr. prakt. Geol., Vol. 11, 1908, Berlin, pp. 378-385, figs. 2. 

Digest: Neues Jahrb, Min., 1904, II [Ref.], Stuttgart, p. 242. 

Author states that cassiterite occurs: 

I. Sparsely in granite. 

Il. In greisen cutting amphibolite. Wolfram bearing minerals are rare and there 
are apparently no lithia micas. 

Ill, IV. In alluvial and disintegrated deposits along with muscovite, tourmaline, 
quartz, garnet, wolframite, tantalum and columbium minerals. 

Thinks veins occupy cooling cracks in granite, and that the cassiterite is of pneu- 
matolytie origin though some water is present. 


1259. LApAagr, Herpert. Gold and other mineral resources of Western Aus- 


tralia. 
Trans. Fed. Inst. Mg. Eng., Vol. 7, 1894, London and Newcastle-upon-Tyne, p. 510. 
“©In 1888, Mr. Stinton found some stream tin near Bridgetown on the Blackwood 
River, which led to rich deposits, extending over about 100 square miles. The tin 
fields are likely to produce great wealth, if properly worked.’’ 


1260. Marrianp, A. Gips. Notes on the Greenbushes tin field. 
Ann. Progr. Rep. Geol. Surv. Western Australia for 1899 (1900), Perth, pp. 7-8 and 
15-20, geologic map 1. 
Description of claims and geology of Dumpling Gully, Cowan Brook, Bunbury 
Gully, and adjoining land. The country rock is granite, sometimes gneissoid and 
containing much tourmaline, largely covered, up to 20 feet thick, with a residual 
conglomerate. Cassiterite occurs in both alluvial and residual deposits. 


1261. ————. The mineral wealth of Western Australia. 
Western Australian Geol. Surv. Bull. No. 4, 1900, Perth, pp. 84-90. 
Introduction treating of tin deposits in general. 
Exports of tin ore from Greenbushes and Pilbarra, given. Production of tin through- 
out Western Australia also given. 


NO. 2 BIBLIOGRAPHY OF TIN—IIESS 189 


WESTERN AUSTRALIA (Continued) 


1262. ———_. Preliminary report on the geological features and mineral 
resources of the Pilbara gold field. 
Western Australia Geol. Surv. Bull. No. 15, 1904, Perth. 
Digest: Mg. Mag., Vol. 11, 1905, New York, p. 369. 
The tin deposits so far worked are all of detrital origin and have yielded con- 
siderable quantities of ore. The ores examined seem to be free from the deleterious 
constituents which are known to occur in the Greenbushes tinfield. 


1263. ———-. Report on the Wodgina tin field. 

Rep. Dept. Mines for 1905 Western Australia, 1906, Perth, pp. 126-140. 

Digest: Eng. Mg. Journ., Vol. 80, 1905, New York, p. 1071. 

Output of Greenbushes and Pilbara fields about 200 tons of tin per annum. In the 
new Wodgina field, tin always occurs in granite and pegmatite dikes. In pegmatite 
dikes tin generally occurs along the sides, though sometimes through the mass. Veins 
are accompanied by mica and tourmaline, 


1264. Marrianp, A. Giss, and JAcKson, C. F. V. The mineral production of 
Western Australia up to the end of 1903. 
Western Australia Geol. Surv. Bull. No. 16, 1904, Perth, pp. 56-60. 
Brief introduction treating tin deposits in general, followed by a detailed descrip- 
tion of the Greenbushes and Marble Bar (Pilbara) districts. 


1265. MuLHOLLAND, C. A. The Greenbushes tin field, Western Australia. 
Austr. Mg. Stand., Vol. 29, 1908, Sydney and Melbourne, pp. 159-160, “192. Serial. 
“Begins a description of an interesting field from a scientific point of view, the 
variety of the deposits and the metallurgical problems to be solved.’’ 
Second article treats of mineralogical details in connection with deposits at Green- 
bushes, 


s 
1266. NEwLanp, D. H. Tin in Western Australia. 
Min. Ind. for 1902, Vol. 11, 1908, New York and London, p. 595. 
Output of tin ore in 1902 was 620 long tons valued at £39,788 as compared with 
734 tons valued at £40,000 in 1901. Greenbushes alluvial ore carries 40 to 73 per cent 
tin and is associated with tantalite. Tin dressing plant has been erected in the 
district by the government as an aid to the mining industry, 


1267. Stmpson, EpwArp 8S. Report of the mineralogist and assayer (gold, tin, 
cobalt). 

Annual Progress Report, Geological Survey of Western Australia for 1899 (1900), 
Perth, pp. 52-54, 

Gives notes upon tin ore from Greenbushes field; assays of dressed ore ran from 22.6 
to 71.3 per cent, averaging 53.8 per cent. 

The reason why some apparently well-dressed ore ran so low was found to be on 
account of the presence of stibiotantalite. Gives analysis. Notes presence of fine 
particles of native tin, also zircon, garnet, topaz, and tourmaline, 


1268. ————. Cassiterite (tinstone). Minerals of economic value. 
Western Australia Geol. Surv. Bull. No. 19, 1905, Perth, pp. 53-54. 
General account of the properties and characteristics of cassiterite; its mode of 
occurrence and of troublesome accompanying minerals. Also a few words about 
stannite. 


1269. Stmpson, Epwarp S., and Greson, Cuas. G. The distribution and oc- 
currence of the baser metals in Western Australia. 
Western Australia Geol. Surv. Bull. 30, 1907, Perth, pp. 49-76 with map showing 
distribution. 
A compilation of the information upon the various tin claims in each district of the 
State, with history, geologic conditions, and production. 


TSG 


1270. 


1271. 


1272. 


1273. 


1274. 


1275. 


1276. 
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“ STANNIFER.” The Greenbushes tin fields (Western Australia). 
Austr. Mg. Stand., Vol. 18, 1900, Sydney and Melbourne, p. 811. 
Describes country geologically and geographically, and gives an account of both 
stream and lode deposits, the prospects of which he considers are good. 


Tatpor, —. Wodgina tin field. 
Rep. Dep. Mines for 1905, Western Australia, 1906, Perth, pp. 126-128, sketch map 1. 
Wodgina is at headwaters of western branch of the Turner River, and within limits 
of the Pilbara goldfield, about 74 miles from Port Hedland. District bids fair to rise 
to importance as tin and tantalite producer. 


Woopwarp, H. P. Coal and tin in West Australia. 

Geol. Mag., n. s., Vol. 6, 1889, London, p. 482. 

Thinks discoveries of tin at Bridgetown seems to indicate the biggest thing of the 
kind that has ever been found. One shaft 18 feet deep will average all the way down 
about 4 or 5 pounds to the pan. Tin found at surface in sand over area of about 100 
square miles. 


Woopwarp, Harry P. Greenbushes tin field (with special reference to 


the deep leads). 
Western Australia Geol. Surv. Bull. 32, 1908, Perth, pp. 1-75, maps 3, pls. 3. 
A general description of the district and its mineralogy with detailed descriptions of 
*claims. 


WootnoucH, W. G. See No. 1649. 


WYOMING 
AnonyMous. See No. 985. 


AUGHEY, SAMUEL. Minerals of Wyoming territory. 
Annual Report of the Territorial Geologist, 1886, Laramie, p. 111. 
Tin occurs near Rawhide Buttes in minute quantities, also in small quantities in 
Silver Crown district. | 


BENeEDIcT, WM. De L. Tin in Wyoming. 
Min. Ind. for 1892, Vol. I, 1893, New York, p. 454. 
Area of tin-bearing rocks extends to granite district west and south of Custer City, 
South Dakota, throughout Nigger Hill district, and into Wyoming. 


Cuance, H. M. See No. 1002. 


Ricketts, Louris D. Tin in Wyoming. 
Annual Report of the Territorial Geologist Wyoming, 1890, Cheyenne, pp. 74-75. 
The tin described in this report is in the Black Hills, Crook County. The cassite- 
rite occurs in imperfect crystals [rare], granules, and grains scattered through dikes 
of quartz, feldspar and mica, which cut the granite country rock. Samples 
yielded from 2 to 6 per cent metallic tin, and those samples showing no tin minerals 
from 2 to 4 per cent. Stream tin in fine particles has been found in all gulches that 
cut the granite dikes. 


SADTLER, B. See No. 1016. 


Il. GENERAL BIBLIOGRAPHY 


1277. Acricota, Groraius (pen name of George Bauer). Bergwerck buch: 
darinn nicht allain alle empte’ instrument gezeug und alles so zu 
diesem handel gehérig mit figurem vorgebildet und klarlich be- 
schriben. 

1580, Frankfort-am-Mayn. 
General treatise on mining and smelting, in which the working of tin ores is 
mentioned in a number of places. 


1278. ANonyMous. Notes on tin. 


Journ. Soe. Arts, Vol. 1, 18538, London, p. 550. 

Briefly treats of bronze articles of Assyria; the Great Polgooth tin mine of Cornwall; 
metallurgy of tin and the recent discovery of tin at St. Ives, Cornwall. General 
article. 


1279. ————. The position of tin. 


The Iron Monger, September 4, 1880, London. 
Reprint: Eng. Mg. Journ., Vol. 30, 1880, New York, p. 205. 
Tin of the great mining centers discussed and compared. 


eS 0 ee Ts 


Mg. Sci. Press, Vol. 45, 1882, San Francisco, p. 152. 
Tin ore and how it appears. Some plain directions to enable the prospector to dis- 
tinguish that ore. Character of the rocks in which tin ore is generally found. 


238i) ——— Tin: 


Eleventh census U. S. 1890, Min. Industries, 1892, Washington, D. C., pp. 249-265. 
Tin of Virginia, North Carolina, Georgia, Alabama, Texas, South Dakota and Cali- 
fornia treated. The tin deposits of the world are discussed in a general manner. 


1282. ———-. Tin. 
Min. Ind. for 1898., Vol. 2, 1894, New York, pp. 607-614. 
A general article treating of general ccnditions. 


1283. ———.. “Tin. 


Min. Ind. for 1894, Vol. 3, 1895, New York and London, pp. 521-528, 
A general article, prices, statistics, etc. 


2254, ———, ‘Tin. 


Min. Ind. for 1895, Vol. 4, 1896, New York and London, pp. 569-578. 
General prices; the situation in Bolivia, Singkep, Malay Peninsula and Tasmania is 
reviewed. 


14 act pid 8 18 


Min. Ind. for 1896, Vol. 5, 1897, New York and London, pp. 523-532. 
General article upon the tin production of the world and the general -situation of 
tin mining. A full page (528) is devoted to South Africa. 


i2o6. ———. Tin: 


Min. Ind. for 1897, Vol. 6, 1898, New York and London, pp. 637-648. 
Banka, Bolivia, England, Singkep, Spain, Portugal, Straits Settlements, Swaziland 
and Tasmania are treated briefly. 
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1287. ————._ Tin. 

Min. Ind. for 1898, Vol. 7, 1899, New York and London, pp. 707-716. 

General, markets, statistics. 

Tin resources of Australia, Bolivia, China, Congo, Great Britain, Straits Settle- 
ments and Tasmania briefly treated. 

1288. ————. : The occurrence of tin. 

Mg. Sci. Press, Vol. 79, 1899, San Francisco, p. 749. 

Short general review of tin, localities where found, average yearly output, per- 
centage of output from various countries, manner of occurrence, associated rocks, and 
kinds of deposits. 

1289, ———. Tin. 

Min. Ind. for 1899, Vol. 8, 1900, New York and London, pp. 618-628. 

Short remarks on the tin-deposits and production of Australia, Banka, France 
(Montebras) Great Britain and Tasmania. 

1290. ————._ Tin. 

Min. Ind. for 1900, Vol. 9, 1901, New York and London, pp. 635-646. 

General article; statistics, short articles on Australasian colonies (New South Wales, 
Queensland, South Australia-and Western Australia), Bolivia, Burmah, Malay Penin- 
sula, Russia (Siberia), and United Kingdom; tin markets; progress of technology 
(metallurgy, tinning, effect of tin on canned meats, chemical analysis, electrolytic 
deposition). 

1291. ———. Sources of tin supply. 

Engineer, Vol. 91, 1901, London, p. 6, 1700 words. 

“* Discusses the position of tin in the market, and the need of readjusting the 
balance. Reviews the principal supplies and conditions affecting the output.”’ 

1292, ———._ Tin. 

Min. Ind. for 1901, Vol. 10, 1902, New York and London, pp. 637-646. 

Imports, supplies, production; Alaska, New Seuth Wales, Northern Territory, Queens- 
land, South Australia, Tasmania, Western Australia, Bolivia, France. Malay Peninsula, 
United Kingdom; tin markets in 1901. 

12938. ————. The sparse distribution of tin. 

Mg. Sci. Press, Vol. 85, 1902, San Francisco, pp. 51-52. 

Considered most sparingly distributed metal in common use. Workable deposits of 
gold cover 1,500,000 square miles, while tin deposits cover less than 125,000 square 
miles. Gold is, or has been obtained in nearly every country in the world, while tin 
comes from not more than a dozen different districts. 

1294. Tin. 

New Volumes of the Encyclopedia Britannica, 10th Edition, Vol. 33, 1902, London, 
pp. 346-347. 

‘« Primary deposits of tin are in or closely connected with granite or acid eruptive 
rocks of the same type, associated with tourmaline, fluorspar, topaz, wolfram and 
arsenical pyrites, and the invariable gangue being quartz.’? Bolivia is the only 
exception, ‘‘ where the tin ore occurs intimately associated with silver ores, bismuth 
ores and yarious sulphides, whilst the gangue includes barytes and certain carbonates.”’ 

Over % of the world’s tin is from secondary alluvial deposits. Cornwall and 
Bolivia deposits all in veins. Small portion of that yielded by Australia from veins. 
Methods of smelting. : 

1295. ———-. Tin in 1902, 


Eng. Mg. Journ., Vol. 75, 1908, New York, pp. 29-30. 
Good general review of the year. 
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1296. ———. Tin. 
Mg. World, Vol. 20, 1904, Chicago, p. 21. 
A page of random paragraphs on tin. 


1297. ————. The tin position. 
Mg. Journ. Railw. Comm. Gaz., Vol. 76, 1904, London, p. 595. 
“* An editorial reviewing trade conditions and the probable effect of recent dis- * 
coveries.’” 


1298. ————. _ Tin. 
Min. Ind. for 1904, Vol. 18, 1905, New York end London, pp. 391-400. 
Tin mining in United States: Carolinas, South Dakota. Tin mining in foreign 
countries: Australia, Bolivia, Cornwall, Dutch East Indies, Germany, Malay States. 
Tin Markets. 


1298a. ————. The origin of tin. 
Mg. Sci., Vol. 59, 1909, Denver, p. 227, about 190 words. 


ZOD ET 


Mg. Sci., Vol. 59, 1909, Denver, pp. 401-402. 
Rather general, reviewing the various localities in United States in which tin has 
been found, closing with brief account of tin in Cornwall. 


1298ce. ———. Review of mining in foreign countries. 


Eng. Mg. Journ., Vol. 87, 1909, New York, p. 125. 
Brief review of tin mining at Mount Bischoff and in Derby districts, Tasmania; 
New South Wales; Queensland and Northern Territory. 


1298d. ————. World’s production of tin. 


Mg. World, Vol. 32, 1910, Chicage, p. 140. 
Statistics showing world’s tin production and average prices. 


1298e. ————. Short answers to some problems in economic geology. 
Mg. Sci., Vol. 61, 1910, Denver, p. 517. 
Answering the questions: How does tin ore occur; what does it look like; how 
may it be recognized in the field? A general article. 


BAUER, GEORGE. See No. 1277. 


1299. Beck, RicuArp. Lehre von den Erzlagerstatten. 
1901, Berlin. 


Nature of ore deposits. 
Translated and revised by Walter H. Weed, Vols. 2, 1905, New York. 
Contains descriptions of the occurrence and method of mining tin ore, both in 
alluvial and lode deposits in various parts of the world, and discusses the origin of 
tin ore. 


1300. Beck, R. On the relation between ore veins and pegmatites. 
Trans. Geol. Soc. South Africa, Vol. 8, 1905 (1906), Johannesburg, pp. 147-150. 
States that tin veins at ‘Zinnwald, Graupen, on the island of Elba, the Etta mine 
(South Dakota), and Embabaan, South Africa, are pegmatite dikes. 
Translated from English by G. Berg in Zeitschr. prakt. Geol., Vol. 14, 1906, Berlin, 
pp. 71-73. 


1301. Benepict, W. DEL. Tin. 


Min. Ind. for 1892, Vol. 1, 1898, New York, pp. 439-462. 
Treats of tin in Cornwall, Australia, East Indies, Malay Peninsula, Bolivia, Mexico 
and the United States, and the markets during 1902. 
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1302. BERGMAN [—]. Suite de la traduction d’un chapitre de la géographie 
physique. 
Journ. Mines, Vol. 8, No. 16, 1795-1796, Paris, pp. 31-32. 
Translated by Guichelin, A. 
Short general article on the tin veins of Europe. 


* 1303. Berztitrus, —. Sur la présence d’étain et de cuivre dans les sources 
sortant d’un terrain volcanique. 
C. R. Acad. Sci., Vol. 9, 1839, Paris, pp. 164-165. 


1304. Berrany, G. Papers on the tin trade. 
Western Morning News, 1866. 
Not available to the authors. 


Betts, Anson G. See No. 1451. 


1305. BorruAAve, H. A new method of chemistry; including the history, 
theory, and practice of the art. 
1758, London. (Two volumes.) 
Translated from the Latin by Peter Shaw. Vol. 1 contains a description of tin and 
its characteristics; form in which found; metallurgy, and uses, among which medicinal 


use is mentioned, pp. 98-100. Vol. 2 treats of the chemistry of tin in a brief way, 
pp. 300-301. 3 


1306. Branner, JoHN C., and Newsom, JoHNn F. Syllabus of a course of lect- 
ures on economic geology. Stanford University, 1900. 


Outline of a general article on the economic geology of tin deposits, pp. 88-91 
and 262. 


1307. Brown, A. SeELwyn. The occurrence of tin. 
Austr. Mg. Stand., Vol. 16, 1899, Sydney and Melbourne, pp. 869, 385-386, 404-405, 
Serial. 
Describes the tin deposits in various parts of the world and some of their more 
prominent features. 


1308. ———. A review of the world’s tin-mining industries. 

Eng. Mag., Vol. 34, 1907, New York and London, pp. 325-333. 

““ Shows how tin deposits are now exploited only in a restricted area and analyzes 
the steadily growing demand for the metal. The known tin deposits of the world 
are then reviewed with the idea of determining where and how the increased demand 
for tin is to be met.”’ 


1309. CAMPAGNE, EmMite MAtruievu. Les mines, or, argent, fer, cuivre, plomb, 
étain, zinc, mercure et platine. 


1883, Paris. 
Not available to the authors. 


1310. CuarLeton, ArtHuUR G. Tin: describing the chief methods of mining, 
dressing and smelting it abroad. With notes upon arsenic, bismuth 
and wolfram. 


1884, London and New York, pp. 88, pls. 14. 

Briefly describes the geology of the tin deposits of Altenberg and Zinnwald, Saxony, 
and Abertham, Bohemia, but gives more attention to methods of mining, dressing and 
smelting. 
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1311. CLarKE, Frank W. The data of geochemistry. 
U. S. Geol. Surv. Bull. 330, 1908, Washington, D. C., pp. 591-595. 
Treats the principal known minerals of tin; the artificial production of cassiterite; 
the solubility of cassiterite; rocks in which tin ores occur; and the associated minerals. 
Many bibliographic references. 


1312. Corra, BreRNARD von. A treatise on ore deposits. 
Translated from 2d German Edition by F. Prime, 1870, New York, pp. 553. 
Treats of tin deposits; modes of occurrence; relation of the rocks to the ore 
deposits; distribution of ores in deposits; tin of Germany, France, Cornwall and 
Finland. 


1313. D’AcHtARDI, AnToNIo. I metalli loro minerali e miniere. 
Vol. II, 1888, Milan, pp. 522-559. 
Gives a general treatment of tin as a metal and then of its minerals, cassiterite and 
stannite, and accompanying minerals. Gives descriptions of deposits in Italy, Great 
Britain, France, Spain, Portugal, Germany, Austria, Siberia, China, Japan, India, 
Siam, Malay Peninsula, East Indies, Queensland, Victoria, Tasmania, Bolivia and the 
United States followed by generalizations upon the deposits. 


1314. Daupréte, A. Mémoire sur le gisement, la constitution, et l’origine des 
amas de minerai d’étain. 


Ann. Mines, 8d ser., Vol. 20, 1841, Paris, pp. 65-112. 

Extrait par auteur, C. R. Acad. Sci., Vol. 12, 1841, Paris, pp. 886-890. 

Extrait: Bull. Soc. Geol. France, Ist ser., Vol. 12, 1841, Paris, pp. 393-401. 

Also, Edinburgh, New Philos. Journ., Vol. 32, 1842, Edinburgh, pp. 154-159. 

Translation, Mg. Journ. Railw. Comm. Gaz., Vol. 12, 1842, London, pp. 9-10. 

“In the above memoir Daubrée describes the mode of occurrence of tin ore in 
certain stockworks in Saxony, Bohemia, Cornwall and France. He shows that, after 
quartz, the minerals most frequently accompanying tin ore are compounds containing 
fluorine, principally fluosilicates (lepidolite, topaz), sometimes fluophosphates (apatite) 
and fluorides (fluorspar). The element boron (tourmaline, axinite) is often abundant. 
The other elements most commonly met with are tungsten, molybdenum, phosphorus, 
arsenic and iron. Daubrée draws the conclusion that the tin ore, fluorine com- 
pounds, and borosilicates owe their origin to the same set of reactions. He supposes 
that the tin, tungsten, molybdenum, boron, phosphorus, and some of the silicon came 
up through fissures from some deep seated source as fluorides. Finally, Daubrée 
suggests that the present condition of the stockworks, which consist of quartz, tin 
ore, silicates, fluosilicates and borosilicates, resulted from the reactions of these 
fluorides, probably in the presence of water, on the enclosing rocks.’’—C. Le Neve 


Foster. 
1315. ————. Ueber Zusammensetzung und Entstehung der Zinnerzlager- 
statten. 
(From Dufrénoy’s report to the Paris Academy, 1841.) Institut Vol. 9, 1841, Paris, 
pp. 365-366. 


Abstract: Neues Jahrb. Min., 1842, Stuttgart, p. 609-610. 
General discussicn as to the manner in which tin occurs in different deposits of the 
world. : 


1316. ———.. Etudes synthétiques de géologie expérimentale. 
1879, Paris, pp. 24, 37, 67-68, 118, 594. 
Treats of tin oxide in veins, the artificial production of tin oxide, its presence in 
kaolin in Allier, occurrence of tin in Central France, the occurrence of tin in an 
altered lead in Bourbonne, also the presence of tin in meteorites, 
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1317. Davies, D. C. A treatise on metalliferous minerals and mining. 
Published by Crosby Lockwood & Co., 1880, London, pp. 162-186, figs. 64-78. 
Treated under heads: General description; modes of occurrence; alluvial mining in 
Banca, in the Malay Peninsula; tin ore deposits of Bohemia and Saxony; France and 
(Sweden; tin in the British Isles, importance and antiquity of the industry; tin of 
Bolivia, Queensland, New South Wales, Victoria and Tasmania. 


1318. Day, Davin T. Tin. 
Min. Res. U. S. for 1885, U. S. Geol. Surv., 1886, Washington, D. C., pp. 370-385. 
Treats of American and foreign tin resources and production in a very general way. 


1319. ———._ Tin. 
Min. Res. U. S. for 1889 and 1890, U. S. Geol. Surv., 1892, Washington, D. C., pp. 
119-123. 
Brief review of developments made during 1890 in California, South Dakota and 
Virginia. Census statistics. 


1320. Fawns, SypNry. Tin deposits of the world. 
Published by Mg. Journ., Railw. Comm. Gaz., 1905, London, pp. 1-9 and 1-204. 
Reviewed by Hess, Frank L.: Econ. Geol., Vol. 1, 1906, Lancaster, pp. 500-502. 
Chap. 1. The common forms of stanniferous minerals and the early history of tin 
mining, p. 1-7. 


Chap. 2. Description of tin deposits, pp. 7-18. 

Chap. 3. Alluvial tin deposits of the Malay Peninsula, pp. 18-31. 

Chap. 4. Alluvial tin deposits of Banca, Billiton, Siak, Sumatra, Siam, and British 
Burma, pp. 31-45. 

Chap. 5. Alluvial tin mining, pp. 45-56. 

Chap. 6. Tin lode deposits in the Malay Peninsula, pp. 56-68, 

Chap. 7. Tin deposits of New South Wales, pp. 68-83. 

Chap. 8. Tin deposits of Queensland, pp. 83-90. 

Chap. 9. Tin deposits of Tasmania, pp. 90-105. 


Chap. 10. Tin deposits of Western Australia, Northern Territory of South Australia, 
New Zealand and Victoria, pp. 105-112. 

Chap. 11. Tin deposits of Bolivia, pp. 112-125. 

Chap. 12. Tin deposits of Cornwall, pp. 125-139. 

Chap. 18. Tin deposits of Northern Nigeria, Transvaal, Swaziland and Congo Free 
State, Japan, Greenland, Finland, China, Korea, Siberia, pp. 189-149. 

Chap. 14. Tin deposits of Central Europe, Spain, Portugal, France, Italy, Scotland, 
Ireland, Mexico, United States and Alaska, pp. 149-165. 

Chap. 15. Mount Bischoff tin mine, pp. 165-175. 

Chap. 16. The Dolcoath tin mine, pp. 175-186. 

Chap. 17. Tin crushing and dressing machinery, pp. 186-199. 

Chap. 18. Dredging for tin, pp. 199-207. 

Chap. 19. Methods of tin assaying, pp. 207-224. 

Chap. 20. Statistics of tin production, pp. 224-233. 

Bibliography of 54 articles, pp. 233-236. 

The most complete compilation on the subject to date, but contains many inac- 
curacies, 


1321. FrucHTwancer, Lewis. Tin and its applications. 


Iron, Vol. 5, n. s., 1875, London, p. 179. 
General article, treating briefly; early history of tin, its properties, its manner and 
form of occurrence, uses, localities, where found, metallurgy and chemistry. 


1322. Foutton, H. Ueber Zinnerze und gediegenen Wismuth. 


Verh. k. k. geol. Reichs., No. 7, 1884, Wien, pp. 144-148. 
An account of the occurrence of tin in Zinnwald, New South Wales, Tasmania, 


Chile, Bolivia and Cornwall. 
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1323. Fucus, E., and pp Launay, L. Traité des gites minéraux et métalli- 
féres. 
Vol. 2, 1893, Paris, pp. 101-158. 
Treats of the uses and statistics of tin, tin veins and general geology; tin of Corn- 
wall, Germany, France, Spain and Portugal, Italy, Bolivia, Malay Peninsula, Banka 
and Billiton and Australia. 


1328a. Goop, T. The world’s tin supply. 
Cassier’s Magazine, Vol. 34, 1908, New York, pp. 483-487. 
By arguing from wrong and insufficient data, concludes that there is no danger of 
the world’s tin supply giving out in the near future. 


13824. GRAHAM, WALTER. Tin, tin plate and tin alloys. 
Brit. Mfr. Indust., Vol. 1, 1876, pp. 155-172. 
Treats subject under following heads: 
Early history of Cornwall tin; discovery of tin in Misina and Bohemia; properties 
of tin; description of tin ore and its occurrence; reduction of ore; refining; uses of 
tin in manufactures; tin-plate working; tin alloys; uses in the arts, 


1325. Gray, Joun W. Some notes concerning tin. 
Mg. Sci. Press, Vol. 88, 1904, San Francisco; pp. 197-198, 2000 words. 
Concerning the location of the tin deposits of the world, method of extraction, the 
distribution and prcduction of the metal. 


1326. GUENTHER, RicHArD. Tin production of the world. 
Monthly Consular Reports, State Department, March, 1905, Washington, D. C., p. 382. 
Quotes ‘‘ German returns’ giving production of 1903 as 93,093 tons. (Kind of tons 
not stated.) Refers to ‘‘ considerable deposits ’’ in South Dakota, Wyoming, South 
Carolina and North Carolina. 


1327. Henwoop, WM. J. Observations on metalliferous deposits. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 8, 1871, Penzance. 

Treats of tin as an occasional constituent of rocks; of the derivation of stream tin, 
and why it is superior to lode tin in purity; extraction of tin ore by different 
classes of labor; the association of stream tin with gold in Wicklow and Banca, and 
with gold and platinum in Australia; of Roman remains in partially worked stream 
beds; and of the association of tin with fluorine. 


1328. Hess, FRANK L. Review of “Tin deposits of the world,” by Sydney 
Fawns. 
Econ. Geol., Vol. 1, 1906, Lancaster, pp. 500-502, 


1329. Hess, Frank L., and Graton, L. C. The occurrence and distribution 
of tin. 
Contributions to Economic Geology, 1904, U. S. Geol. Surv. Bull. 260, Washington, 
D. C., pp. 161-188. 
Digest in Mg. Mag., Vol. 11, 1905, New York, p. 559. 
A short compilation of data upon most of the known occurrences of tin, with a 
bibliography of ninety-two works. / 


1330. Hopkins, Evan. On the superficial production of gold, oxide of tin, etc., 
or alluvial metalliferous deposits. 


H. English’s Min. Almanac, 1849, pp. 192-197. 
Not available to the authors. ! 


198 SMITHSONIAN MISCELLANEOUS COLLECTIONS VoL. 58 


GENERAL BIBLIOGRAPHY (Continued) 


1331. Hunt, T. S. Remarks on the occurrence of tin ore at Winslow, Me. 
Trans. Amer. Inst. Mg. Eng., Vol. 1, 1871-1873, New York, pp. 373-374. 
Remarks by Prof. Silliman and R. W. Raymond, pp. 374-375. 
Besides Winslow, Paris and Hebron are mentioned as having tin deposits. 
In the discussion, a very brief and general review of tin deposits is given to afford 
comparison with the deposits under discussion. 


1332. INGADLES:, We Re int 


Min. Ind. for 1905, Vol. 14, 1906, New York and London, pp. 534-556. 
Treats of the tin deposits of the world. 


1333. JARS, GABRIEL. Voyages metallurgiques. 
8 Vols., 1774-1781, Lyon. 
Not available to the authors. 


1334. KALB, CouRTNAY DE. Relation of tin to trap dikes. 
Eng. Mg. Journ., Vol. 45, 1888, New York, p. 485. 
States that he has never heard of tin in greisen or granitic rocks, but always in 
quartz veins close to basaltic dikes. States that small amounts of cassiterite have 
been found in Haywood and Henderson counties, North Carolina. 


1334a. Lakers, ArtHuR. Tin. History, use. 
Meg. World, Vol. 30, 1909, Chicago, pp. 1170-1171. 1 fig. 
“©The geology and mineralogy, history, uses and sources of tin are treated. The 
object of this article is to familiarize the reader with tin mining.’’ 


1335. LaprarenT, A. DE. Traité de géologie. 
1888, Paris, pp. 1172-1177, fig. 1. 
Treats in a general way tin deposits in Saxony, Bohemia, Cornwall, France, East 
Indies, Australia, China, Mexico and Italy. 


1336. Lererus, ApoLpH. Remarks on tin ore and what may appear like it. 
Trans. Roy. Soc. New South Wales, Vol. 6, 1872 (1873), Sydney, pp. 73-74. 
Description of minerals that may be mistaken for tin ore, and ways of differentiat- 
ing them. 


1337. LINDGREN, WALDEMAR. Metasomatic processes in fissure-veins. 
Trans. Amer. Inst. Mg. Eng., Vol. 30, 1900 (1901), New York, pp. 619-626. 
Topaz-cassiterite veins. Altenberg and Zinnwald, Saxony, Mt. Bischoff, Tasmania. 
Same paper also published with PoSepny’s ‘‘ Genesis of Ore Deposits,’? pp. 640-545 
(2d Ed.). Uses these tin deposits as examples of metasomatism. 


1338. Lock, C. G. WArRNForD. Economic mining. 
1895, New York, pp. 622-635, fig. 1. ; 
Tin mining districts treated, rocks in which tin occurs described, yield, method of 
working, profit. Cornish tin districts, Spain, India, Dutch East Indies, Tasmania, 
Australia, Queensland, New South Wales, Mexico, Bolivia, South Africa. Treatment 
of ores. Commerce. 


1339. Loos, D. pr. Tin. 


1888, Haarlem. 
Not available to the authors. 


1340. Louis, Henry. The production of tin. 
Mg. Journ. Railw. Comm. Gaz., Vol. 69, 1899, Lendon. A series of articles. 
Pp. 516, 547. On tin in general; history, mode of occurrences, manner of working. 
Pp. 581, 611. Cornwall. 
P. 643. Central Europe, Iberian Peninsula, Finland, remainder of Europe, Africa. 


—— a. 
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P. 676. Asia, Malay Peninsula. 

P. 707. Shipments of tin from Straits Settlement, production of tin returned as 
metal in Federated Malay States. 

P. 736. Malay Archipelago, remainder of Asia. 

P. 771. Australia, New South Wales, Tasmania, Queensland. 

P. 804. Mexico; United States, South America; world’s production. 

Extract: Zeitschr. prakt. Geol., 1899, Berlin, pp. 287-293. 

Reprinted in pamphlet form, 1899. 

A good synopsis of the mining, history, distribution, occurrence and production of 
tin throughout the world. 


1341. MacA.ister, Donatp A. Tin and tourmaline. A 
Quart. Journ. Geol. Soc. London, Vol. 59, 1903, London, pp. 53-54. 
Abstracts: Neues Jahrb. Min., 1905, I (Ref.), Stuttgart, p. 101. 
Geol. Mag. n. s., decade 4, Vol. 10, 1908, London, p. 46. Abstract of paper read 


before the society. 
Cassiterite rarely occurs without tourmaline, although the latter is found without 
the former. A discussion as to causes of deposition of the oxide of tin follows. 


1342. MAsEnpIE, ASHURST. Contributions towards a knowledge of the geo- 


logical history of wood-tin. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 1, 1818, London, pp. 237-239. 
Short description of wood-tin and its manner of occurrence. Ascribes it to vein 
formation. 


1343. MAssart, ALFRED. Minerales de estano en los terrenos secundarios. 
Rey. Min., ser. B, Vol. 2, 1876, Madrid, p. 87. 


1344. Merritt, Geo. P. Our sources of tin. 

Sci. Amer. Suppl., No. 830, Vol. 32, 1891, New York, pp. 18257-18258. 

** World’s supply of tin amounts to some 50,000 and odd tons annually, of which 
nearly one-half comes from Malayan Peninsula and adjacent islands, 1/6 from Corn- 
wall, 1/9 from Australia and the remainder from scattering sources, including Saxony 
and Bohemia, Finland, Spain, Tasmania, Bolivia and Mexico. United States has until 
recently produced very little.’’ 


1345. Meyers, —. Konversations-Lexikon, Vol. 17. 


1897, Leipzig and Wien, pp. 1038-1040. 
General article on tin. 


1346. NEw Lanp, D. H. Tin. 
Min. Ind. for 1902, Vol. 11, 1908, New York and London, pp. 584-597, 
Review of tin deposits in general: 
United States, Alaska, Bolivia (by J. B. Minchin), Malay States, New South Wales, 
Queensland, Tasmania, United Kingdom, Western Australia; general remarks regarding 
tin markets. 


1347. ———.. Tin. 
Min. Ind. for 1903, Vol. 12, 1904, New York and London, pp. 325-339. 
Treats tin production in Alaska, Australia, Austria, Bolivia, Germany, Malay 
States, Mexico, South Africa, and the United Kingdom. Reviews the New York and 
London tin markets during 1903, and the progress of technology. 


1348. NicHoLts, —., Dr. Some further observations towards composing a 


natural history of mines and metals. 
Philos. Trans. Roy. Soc. London, No. 403, Vol. 35, 1728, London, p. 408. 
Abridged Ed. Vol. 7, 1809, pp. 249-250. 
: . A general article describing the crystals of cassiterite and the manner in which the 
ore occurs. 
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1349. Puituips, J. ARrHuR. Ore deposits. 
1884, London, pp. 109, 230, 301, 310, 317, 353, 375, 382, 3098, 435, 448-445, 478, 481, 
491, 505, 565, 610, 621. 
The tin deposits of the world are treated in a general way under the headings of the 
different countries, 


1350, Puruips, J. ArrHuR, and Louts, Henry. A treatise on ore deposits. 
1896, London. 
Tin deposits in the following countries treated: 
Australia, Austria, England, France, Finland, Germany, Hungary, India, Italy, 
Malaysia, New South Wales, Portugal, Queensland, Russia, South America, Spain, 
Tasmania, United States and Victoria. 


In this 2d Edition Phillips’ original work is rewritten and enlarged by Henry 
Louis. 


1351. PoSrpney, Franz. The genesis of ore deposits. 
Published with other papers on ore deposits by the Amer. Inst. Mg. Eng., 1902, 
New York (2d Ed.). 
Cornwall pp. 189-140; placer deposits pp. 158-160. 
Quotes tin deposits to draw general conclusions concerning the deposition of ores. 


PRATT, JOSEPH HybDE, and STERRETT, DoucLAss. See No. 252. 


1352. Pryce, Wm. Mineralogia Cornubiensis: a treatise on minerals, mines 
and mining to which is added an explanation of the terms and idioms 
of mines. 

1778, London, folio, pp. 831, pls. 7, portrait of author, tables 2. 


13538. Retry, —. Sur les gisements de l’étain, au point de vue géologique. 
C. R. Acad. Sci., Vol. 104, 1887, Paris, pp. 600-602. 


1354, Reyer, Epuarp. Zinn. Hine geologisch-montanistisch-historische Mono- 
graphie. 
1881, Berlin, pp. 248, bibliography. 
Résumé of the geological, mineralogical and metallurgical conditions in, as well 
as the history of different tin producing regions. . 


1355. ———. Geologie des Zinnes. 
Oest. Zeitschr. Berg. Hiitt. Vol. 29, 1881, Wien, pp. 9-11, 24-27, 38-34, sketches 4. 
1. Die Wischen. 
2. Zinnbergbaue. 
8. Die Genesis des Zinnerzes. 


1356. RicutTrer, Kart. Zink, Zinn und Blei. 
1883, Wien, Pest, Leipzig. 
The characteristics and working of these metals, their relations to each other and 
to other metals, 


1357. Rotkrer, CHARLES M. The production of tin in various parts of the 
world. 
16th Ann. Rep., Dir. U. S. Geol. Surv., 1894-1895, pt. 8, 1895, Washington, D. C., 
pp. 458-538. 
Review of the tin mines of the world. Includes statistics and notes on the occurrence 
of tin in Maine, Virginia, North Carolina, Alabama, Texas, South Dakota, and 
California. 
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SANDBERGER, F. Ueber das Vorkommen des Zinn in Silicaten. 
Sitz. Kin. bayer. Akad. Wiss., Vol. 8, 1878, Miinchen, pp. 186-139. 
Digest: Neues Jahrb. Min., 1878, Stuttgart, pp. 748-749. 


Scuuttz, F. W. Solder, its production and application with a brief 


history of tin and lead. 
Unpaged. About 23 pages including Chapters III to VI are devoted to tin. A brief 
history of the use of tin, a summary of its production, and a somewhat inaccurate 
description of the localities producing it, are given. 


Sepawick, ApAM. Remarks on the structure of large mineral masses, 
and especially on the chemical changes produced in the aggregation of 
stratified rocks during different periods after their deposition. 

Trans. Geol. Soe. London, Vol. 3, 1829, London, p. 483. 

States that besides occurring along joints tin deposits occur as segregations from 
granite. 

Short paragraph. 


Sexton, A. Humpott. Notes on tin. 

Mech. Eng., Vol. 21, 1908, London, pp. 43-46, 99-101, 175-177, 239-240, illus. 

Serial. First part. ‘The present number considers its physical and chemical 
properties, uses, value; tin minerals and ores, their distribution,”’ etc. 

Second part. Mining and ore dressing. ‘‘ The methods of working alluvial tin de- 
posits are described and then the methods of concentrating tin ore are outlined. Notes 
regarding crushing, magnetic separation, and wet concentration given.’’ 

Third part. Smelting. ‘‘ Discusses different methods of smelting tin. Reverbera- 
tory method as used in Cornwall and Singapore described; also shaft furnace smelt- 
ing and Chinese methods.”’ 

Fourth part. Refining. ‘* Discusses the refining of the metal and the process used 
in Cornwall.’’ 


SmytH, Warineton. Address of the president. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 10, 1887, Penzance, pp. XVII-XX. 
Treats of tin occurrence, mining and production of Queensland, New South Wales, 
Banca, Billiton and the East Indies in a very brief way. 


Stevens, Cuas. Tin; history and production. 
Austr. Mg. Stand., Vol. 28, 1902, Sydney and Melbourne, pp. 543-544, 580, 2700 words. 
“* Reviews the history of this mineral, giving the sources of supply, the formation 
of the lodes, ete.’’ 


STRUTHERS, JOSEPH, and Pratt, JosepH Hyper. The production of tin in 
19038. 
Min. Res. U. S. for 1908, U. S. Geol. Surv., 1904, Washington, D. C., pp. 335-349. 
Treats briefly of the Black Hills deposits; the Alaskan deposits (taken from A. J. 
Collier’s Bull. 229, U. S. Geol. Surv.); the Carolina tin belt; the market conditions, 
especially in the United States; and the world’s production. 


TASSIN, Wirr. Descriptive catalogue of the collections of gems in 
the U. S. National Museum. 


Ann. Rep. Board Reg. Smithsonian Institution, 1902, Washington, D. C., p. 494. 
Cassiterite is described. 
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1366. Ure’s Dictionary of Arts, manufactures and mines. 


7th Ed., Vol. 3, 1878, London, pp. 998-1009, figs. 12. 


General article on tin. Description of minerals, localities where found, method of 
treatment of ore. : 


1367. VAN Hisr, CHARLES RicHaArp. A treatise on metamorphism. 


Monogr. U. S. Geol. Surv., Vol. 47, Washington, D. C., pp. 1053-1055, 1058, 1127-1128. 
Treats of the processes of deposition of tin ores. 


1368. Voer, J. H. L. Ueber die durch pneumatolytische Processe an Granit 


gebundenen Mineral-Neubildungen. 


Zeitschr. prakt. Geol., 1894, Berlin, pp. 458-465. 
Exposition of the author’s and others’ views upon the deposition of tin and other 
minerals connected with granite intrusions. 


1369. ———. Zinnstein-Gang gruppe. 
Zeitschr. prakt. Geol., 1895, Berlin, pp. 145-156, figs. 5. 
Most of the tin deposits of the world are treated. A general, genetic discussion is 
given. 
1370. ————. Problems in the geology of ore deposits. 


Trans. Amer. Inst. Mg. Eng., Vol. 31, 1902, New York, pp. 134-136. 

Also in Genesis of Ore Deposits, Amer. Inst. Mg. Eng., pp. 639 and 657 (2d Ed.). 

Cassiterite and apatite veins. Points out that the former are always connected with 
acid igneous rocks, while the apatite veins are connected with gabbro. 


1871. WALKER, CuAs. H. Hints to aid the identification of stream tin. 


Mg. Sci. Press, Vol. 90, 1905, San Francisco, pp. 188-189. 

** Several tests that may be used by the miner are given: most common colors are 
black, brown, red and yellow. A sapphire will easily scratch the smooth surface of 
a pebble or crystal of stream tin, but a quartz crystal will only make a scratch when 


a heavy pressure is applied. .... Extremely hard, very heavy, unmetallic appearance, 
uninteresting, and unsuggestive of value.’’ 


1372. Weeks, JosepH D. Tin. Its history, production and statistics. 


Amer. Mfr. Iron World (Tin-plate Suppl.), Vol. 50, 1892, Pittsburg, pp. 11-338. 
Tlus. 

Gives a history of tin; describes tin ores; their occurrence; deposits of Cornwall, 
with short notes upon other deposits of the world; methods of mining, smelting and 
refining; and gives statistics of production. Also treats of the tin plate industry, 
defines technical terms and describes machinery used. 


it. history 


1373. ANoNyMous. Tin trade of the seventeenth century. 
Mg. Journ. Railw. Comm. Gaz., Vol. 19, 1849, London, p. 400. 


SEG Nos. 310 and 611. 


1374. Appleton, W. S. The earliest American coin. 
American Journal of Numismatics, Vol. 5, 1870, Boston, pp. 25-27, fig. 1. 
Short description and illustration of the anchor shaped piece of tin used by the 
Aztecs as money. 


1375. Bapst, GERMAIN. Les métaux dans l’antiquité et au moyen age. L’étain: 
1883, Paris. 
Not available to the authors. 


1376. ———.. Etudes sur l’étain, dans l’antiquité et au moyen age. 
1884, Paris. 
Not available to the authors. 


1377. Batren, JouHn. The stannaries act, 1869, with notes. 
1873, London. 
Not available to the authors. 


1378. Baupot, F. Histoire, conditions géologiques et principaux usages de 
l’étain. 
Bull. Soc. Indust. min., ser. 3, Vol. 1, livre 1, 1887, Saint Etienne, pp. 335-343. 


1379. BertHeLot, P. Métaux et minéraux provenant de l’antique Chaldée. Sur 
les origines de l’étain dans le monde ancien. 
C. R. Acad. Sci., Vol. 104, 1887, Paris, pp. 265-271. 


1380. BIBLe. 


Numbers 31: 22. Tin found among spoils of Midianites in days of Moses. 
Ezekiel 27: 12. Tin is mentioned as abundant in Phenicia in early ages, and as a 
current commodity of commerce at Tyre, although not produced there. 


1381. BorLAsE, WILLIAM CopELAND. Observations on the ancient and present 
state of the island of Scilly, and their importance to the trade of Great 
Britain. 


1756, Oxford, pp. 72-78. 
Discusses the question of where the Pheenicians got their tin. Historical. 


1382. ————. Antiquities, historical and monumental of the county of Corn- 
wall, ete. 


1769, London (2d Ed.), pp. 29-30. 
Treats very briefly of the early Grecian and Pheenician tin trade. 


1383. ————. Historical sketch of the tin trade in Cornwall, from the 
earliest period to the present day. 
1874, Plymouth, pp. 7-72. Tllus. 
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1384. BurNARD, Rogerr. Antiquity of mining in Dartmoor. 


Ann. Rep. Trans. Plymouth Inst., Devon and Cornwall Nat. Hist. Soc., Vol. 11, 
1890-1894 (1894), Plymouth, pp. 85-112, figs. 5. 

From an examination of evidence to be found in Cornwall, and also from early 
writers, the author reaches the conclusion that the ‘‘ probable antiquity of the Bronze 
Age in Britain is from three to four thousand years, and the consequent production 
of tin in Devon and Cornwall must be as old.’’ 

A number of old documents dealing with the laws and customs of the Stannaries in 
Devon are reprinted. 


Cuurcu, A. H. See No. 620. 


1385. Cottins, J. H. Seven centuries of tin production in the west of Eng- 
land. Read March, 1891. 


Trans. Mg. Ass. Inst. Cornwall, Vol. 3, 1892, Camborne, pp. 173-184, discussion, 
pp. 184-198. 
Historically interesting. Review of English tin production from early records. 


1386. D——, C. H. The “ Cornwall” of France; ancient tin works. 

Mg. Journ. Railw. Comm. Gaz., Vol. 36, 1866, London, p. 210. 

A brief review of the writings of M. Simonin and M. Mallard on the subject of the 
working of the ancient tin mines at Limousin and La Marche, thought to have been 
worked by the Gauls. 

1387. Davy, L. Sur lancienneté probable de lexploitation de l'étain, en 
Bretagne. 
C. R. Acad. Sci., Vol. 125, 1897, Paris, pp. 337-339. 


1388. DUFRENE, HeEcToR. Etude sur Vhistoire de la production et du com- 
merce de ]’étain. 

Ann. Gén. Civ., Vol. 9, 1880, Paris, pp. 649-681, 793-826. 
Not available to the authors, 

1389. EpMoNpDsS, RicHArD. On the Phoenician tin trade in Cornwall, with re- 
marks on the great irruption of the sea in the eleventh century, sand- 
hillocks, ‘‘ raised beaches,’ the causeway between Marazion and St. 
Michael’s Mount; and the origin of the names Marazion, Market Jew, 
Iktin and Britain. 


Ann. Rep. Trans. Plymouth Inst. Devon and Cornwall Nat. Hist. Soc., Vol. 8, 1868, 
Plymouth, pp. 17-37. 
Historical. 


1390. Frowrer, PuHirre Wm. A history of the trade in tin; a short description 
of tin mining and metallurgy; a history of the origin and process of 
the tin plate trade, and a description of the ancient and modern proc- 
ess of manufacturing tin plates. 

Extracts from ‘‘ Boston Herald,’? Sci. Amer. Suppl., Vol. 82, 1891, New York, pp. 
13280-13281. 

1891. GATzSCHMANN, M. F. Beitraége zur Geschichte des Freiberger Zinnberg- 

baues. 


Berg. Hiitt. Zeit., Vol. 3, 1844, Leipzig, pp. 3-8, 63-68, 125-131, 164-171, 232-243. 
1392. Grorce, R. D. Mining and use of metals by the ancient Egyptians. 


Pop. Sci. Mo., Vol. 67, 1905, New York, pp. 696-697. 


Mentions a bronze article found dating back to Papi, a Pharaoh of the sixth 
dynasty, about 2500 B. C, 
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1393. GREATHEAD, SAMUEL. On the knowledge and commerce of tin among 


ancient nations. 


Trans. Roy. Geol. Soe. Cornwall, Vol. 2, 1822, Penzance, pp. 359-365, 
Article tracing the use of tin among the ancient nations, and also drawing con- 
clusions as to where it was mined. 


1394. HANKs, Henry G. Tin. 


Ann. Rep. California State Min. 1880 (1881), Sacramento, pp. 31-32. 
Short history of the discovery cf the tin deposits of the world. Tin is mentioned as 
occurring in ‘‘ veins of rich tin ore ’? in San Bernardino County, California. 


1395. Hawkins, C. Observations on the tin trade of the ancients, in Cornwall 
and on the “ Ictis” of Diodorus Siculus. 
1811, London, 
Historically interesting. 
1396. HAWKINS, JoHn. On the state of our tin mines at different periods, 


until the commencement of the 18th century. 
Trans. Roy Geol. Soc. Cornwall, Vol. 4, 1838, Penzance, pp. 70-94. 
A historical recount of the tin mines of England beginning with the period of the 
Romans. 


1397. Hunt, Rosr. Tin mining in Cornwall and its traditions. 


Good Words, 1867, London, pp. 126-181. 
Historical, treating of the traditions and early history of Cornish tin mining. 


Hunt, Rospert. See Nos. 412 and 413. 


1398. JAMES, Henry. Note on the block of tin dredged up in Falmouth 


harbor. 

45th Ann. Rep. Roy. Inst. Cornwall, 1868, Truro, pp. 29-33, pls. 4. 

Considering the peculiar form of this block of tin, its weight and the place where 
it was dredged up, it appears to throw light upon the still vexed question of the 
locality of the Ictis of Diodorous. Quotations from passages of Diodorous, relative to 
tin trade of Britain. 


1399. ————. On ancient Pheenician tin trade. 


Mg. Journ. Railw. Comm. Gaz., Vol. 84, 1864, London, p. 65. 
Abstract of address delivered at Southampton Polytechnic Institution, 


1400. Kenprick, JOHN. Pheenicia. 
1855, London, pp. 212-223. 
Treats of the early Pheenician tin trade with Britain and speculates as to the 
Cassiterides. + 


1401. Lewis, Grorck CornewaLu. An historical survey of the astronomy of 


the ancients. 

1862, London, pp. 450-457. 

Quotes many of the ancient writers on Phoenician trade, and comes to the conclusion 
that tin was supplied in early times to nations in the east of the Mediterranean by 
the overland route across Gaul, and that the Pheenician ships got it at the mouth of 
the Rhone, without sailing as far as Britain. Some tin may have been obtained from 
Gades. 


1402. Lewis, Grorak RANDALL. The Stannaries: A study of the English tin 


miner. 
1908, Boston, pp. 299, Bibl. 
“The author aims to give, on the basis of the available printed and manuscript 
sources, an account of English tin mining and miners from the twelfth to the 
eighteenth centuries.”’ 
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Louis, Henry. See No. 1340. 


1403. MAcLEAN, Joun. Stannary roll 34th, Edward I (1305-1306) with intro- 
ductory remarks thereon, and on other similar rolls. 
Journ. Roy. Inst. Cornwall, Vol. 8, No. 12, 1871, Truro, pp. 238-241. 
Remarks on same, pp. XXVI-XXVII. 


Extracts from MSS. showing the magnitude of tin mining in Cornwall during the 
fourteenth century. 


1404. ————. The tin trade of Cornwall in the reigns of Elizabeth and James 
compared with that of Edward I. 


Journ. Roy. Inst. Cornwall, Vol. 4, 1874, Truro, pp. 187-190. 
Brief account of tin ‘‘ coined ’’ between years 1305-1607. 


1405. Napier, CHas. R. G. On the localities from whence the gold and tin of 
the ancients were derived. 
Rep. Brit. Ass. Adv. Sci., 45th meeting 1875, Bristol, pt. 2, 1876, London, p. 177 
(Abs.). 
Tin was known, at least 1500 years B. C. Britain, Brazil and Sumatra mentioned 
as tin supplying countries for ancients. 


1406. Patrison, S. R. On ancient and modern tin-works in France. 

Journ. Roy. Inst. Cornwall, Vol. 2, October, 1867, Truro, pp. 343-345. 

Author arrives at following conclusions, some as historical facts, the rest as proba- 
bilities: 

(1) At one epoch the provinces of Limousin ard Marche possessed at Montebras and 
Vaulry important tin mines. 

(2) Similar works were probably attempted throughout these two Provinces, which 
accounts for the numerous remains of open works now visible. 

(3) Gold, which is found at Vaulry, and traces of gold at St. Leonard, had proba- 
bly been sought for by the old miners in these works. 

(4) The silence of history, and the open character of the works, justify him in 
attributing them to the Gauls. 


1407. PeEARcE, GitperT B. Blocks of tin found in Fowey Harbour. 
Journ. Roy. Inst. Cornwall, Vol. 15, pt. 2, 1908, Truro, pp. 345-346. 
Brief account of four blocks of tin, very rough castings. As they bore no mark or 
coinage stamp, the writer infers that they probably belong to a time previous to the 
institution cf the coinage law. 


1408. Prinrus, Catus. Natural History. 

Bohns Classical Library. 

Trans. by John Bostock & H. T. Riley, 1887, London. 

Book 4, chap. 30, Vol. 1, p. 352. 

Timaeus, the historian said to mention that ‘‘ white lead ’”’ is found on the island 
of Mictis 6 days’ sail from Britannia. 

Book 7, chap. 57, Vol.,2, p. 225. 

Midacritus was the first who brought tin from the island called Cassiteris. 

Book 34, chap. 47, Vol. 6, pp. 212-215. 

Greeks brought ‘‘ white lead ’’ from Lusitania and Gallecia. 

P. 218. ‘* White lead was held in estimation even in the days of the Trojan war, 
a fact that is attested by Homer, who calls it ‘ cassiteros.’ ”’ 


1409. Potwuetr, R. The history of Cornwall. 


Vols. 7, 1816, London. 
Not available to the authors. 
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1410. RAwLINsoN, GEORGE. Phoenicia. 

1898, New York and London, pp. 66-67, 69-70. 

Gives an account of the planting of colonies in Andalusia, Spain; led there by riches 
of country, among which gold, silver, quicksilver, tin, lead, copper and _ iron 
are mentioned as occurring in the mountains in which the ancient Baetis and tribu- 
taries rise. They also planted colonies on the Scilly islands, attracted by mineral 
wealth, and from there they exported tin and lead to Greece and Asia. 


1411. Reyer, —. Tin, and its history. 
Mg. Journ. Railw. Comm. Gaz., Vol. 49, 1879, London, p. 1299. 
Historical sketch of tin beginning with 1800 B.C. down to 1873, A. D., when 
Tasmanian stream tin became known. 


1412. Reyer, Epuarp. Allgemeine Geschichte des Zinnes. 

Oest. Zeitschr. Berg. Hiitt. Vol. 28, 1880, Wien, pp. 499-501, 514-516. 

Translated by Symons, B. in 1881. Trans. Mg. Ass. Inst. Cornwall, Vol. 4, 1893, pp. 
188-150, 

Review: Eng. Mg. Journ., Vol. 31, 1881, New York, pp. 313-314. 

Digest: Ann. Brit. Geol. 1893, London, p. 280. 

“The name ‘tin’ is of Gallic origin, being derived from ‘ ostean,’ Cornish 
*stean.” It is estimated that in 1881 the production of tin in the various parts of 
the world was: Australia, 10,000 to 15,000 tons; England, 10,000; Straits of Malacca, 
etc., 10,0009; Banca and Billiton, 7000 to 9000; Tasmania, 3000 to 5000; and China, 
5000 tons.’’ 


1418. Ruys, Jonn. Early Britain, Celtic Britain. 


1904, London, pp. 44, 46, 48, 204, 287. 
Gives account of early tin trade, history of Cassiterides, location, ete. 


1414. Saunpers, C. D. The ancient Cornish tin trade. 


83d Ann. Rep. Roy. Cornwall Polyt. Soc., 1865, Falmouth, pp. 42-45. 

A discussion as to whether the Phcenicians carried on their tin trade as a maritime 
one, i.e. through the Pillars of Hercules, or as a land trade through Gaul to 
Mediterranean Sea. 


Scumipt, ALBERT. See Nos. 570 and 571. 


1415. ScuouurMAN, J. A. Historische schets van de tinwinning op Banka. 
Jaarb. Mijnw. Ned. Oost-Indié, 1898, II, Tech. and Admin. Amsterdam, pp. 1-112. 


1416. Srmontn, L. Sur l’ancienne exploitation des mines d’étain de la 


Bretagne. 
C. R. Acad. Sci., Vol. 62, 1866, Paris, pp. 346-347. 


1417. SmirkKEe, Epwarp. Tin trade between Britain and Alexandria in the 
17th century. 
Journ. Roy. Inst. Cornwall, Vol. 2, 1867, Truro, pp. 283-291. 


1418. Smiru, Grorer. The Cassiterides: an inquiry into the commercial 
operations of the Phenicians in Western Europe, with particular 
reference to the British tin trade. 

1868, London, pp. 154. 

Believes that tin was obtained from Cornwall as early as the period between 1200 
and 1500 B. C., and that tin did not come from Malay Peninsula during these early 
times. 


1419. Taytor, Joun. Sketch of the history of mining in Devon and Cornwall. 
Philos. Mag. Vol. 5, 1800, London, pp. 357-365. 
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1423. 


1424. 


1425. 


1426. ——— 


14270 
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Tytor, A. Is Iktis in Cornwall, and did iron and copper precede tin? 
Mg. Journ. Railw. Comm. Gaz., Vol. 53, 1888, London, p. 1895, sketch maps 4. 
Historical. States that pure iron was used in Egypt B.C. 3124, and argues 

that since iron was a necessity for production of copper, and tin was of no use 
without copper, iron and copper must have been known first. 


Wait, F. W. See No. 482. 


. WARNER, RicHArp. A tour through Cornwall (with an account of the 


mines). 
1809, Bath and London, pp. 245-282. 
Gives a sketch of the early history of tin, and in a brief way, the geology of tin 
deposits of Cornwall. 


WEEKS, JosrepH D. See No. 1372. 


WERNER, —. Le plus ancien de tous les métaux. 
Journ. Mines No. 18, Vol. 3, 1795 et 1796, Paris, pp. 90-96. 


Wueeter, H. A. Tin mining in the Ozarks. A bit of history. 
Eng. Mg. Journ., Vol. 77, 1904, New York, p. 323. 
Describes attempt to mine tin at Tin Mountain, some 10 miles south of Frederick- 
town, about 180 miles south of St. Louis, Mo., where there was no tin. Exposes 
the methods used. Account of a clever fraud. 


WINER, —. Die Metalle und Mineralien bie den alten Egyptiern. 


Berg. Hiitt. Zeit., Vol. 40, 1881, Leipzig, p. 467. 
Tin is mentioned among the metals used by the ancient Egyptians. 


Wortu, R. N. Historical notes concerning the progress of mining skill 


in Devon and Cornwall. 
40th Ann. Rep. Roy. Cornwall Polyt. Soc., 1872, Falmouth, pp. 63-121.* 
From a historical point of view the author treats of the discovery, methods and 
progress of early mining, including tools, machinery and power; dressing, smelting 
and sale of tin and copper, with short discussion of the early miner. 


The antiquity of mining in the west of England. 

42d Ann, Rep. Trans. Plymouth Inst. Devon and Cornwall Nat. Hist. Soc., 1873-1874 
(1874), Plymouth, pp. 120-140. 

Conclusions reached are: 

“First. That the historical evidence of the antiquity of western mining takes it 
back at least 2800 years. 

““Second. That the inferential evidence carries it nearly 2000 years further, and 
possibly doubles the first-named period. 

“Third. That the geological evidence would antedate the commencement of mining, 
and consequently the use of metals, to a time when the mammoth either still existed 
in the west of England, or had not long disappeared; and when the general level of 
Devon and Cornwall was at least 30 feet higher than it is now. Taking Sir Charles 
Lyell’s estimate of the rate of crust motion at 21% feet in a century, fully 2000 years 
would thus be covered by the gradual process of subsidence and whilst we cannot tell 
when it ended, nor perhaps accurately estimate the chronological value of later 
changes, we know from St. Michael’s Mount that it must have ceased certainly 2000 
years ago; whilst other reasons appear to indicate a much more remote antiquity.’’ 


The ancient stannary of Ashburton. 

Trans. Devonshire Ass. Ady. Sci. Lit. Art, Vol. 8, 1876, Plymouth, pp. 311-322. 

Digest: Geol. Ree. for 1876, London, p. 332. 

““ An historical account of the stannaries of Devonshire with special reference to 
that of Ashburton, from the year 1197; statistics as to the produce of tin in county, 
and note of the minerals found.”’ 


~—v 


1428. 


1429. 


1430. 


1431. 


14382. 


IV METAELURGY: AND CHEMISTRY 


AARON, C. H. Assaying of tin ores. 
Assaying, pts. II and III, 1900, San Francisco, pp. 127-128. 
Short account of methods used in assaying tin ore. 


AariIcoLa, Grorerus. See No. 1277. 


ALLARD, —. Crystallization of tin. 
Ann. Indust. nat. étr., April, 1820, Paris. 
Translated and abstracted by Editor Amer. Journ. Sci. Arts, 1st ser., Vol. 17, 1830, 
New Haven, pp. 206-208. 
A method of producing ‘‘ moiré métallique’’ on tin plate by the application of 
acids and heat. 


ALLEN, ALFRED H. On metastannic acid and the detection and estimation 
of tin. 


Chem. News, Vol. 25, 1872, London, pp. 170-171. 

Abstract of paper read before the Chemical Society, March 7, 1872. 

Finds that matastannie acid is much more soluble in acids than had been supposed 
by Fresenius and others, and that ordinary stannic sulphate is formed by treatment 
with hot H,SO,. Uses this reaction in the estimation of tin in alloys. 


ALLEN, J. F. On the alloys of tin, zinc, lead and other metals with 


Manganese. 
Rep. Brit. Ass. Adv. Sei. 40th meeting, September, 1870, Liverpool, pt. 2, 1871, 
London, pp. 50-51. [Abs.] 
Makes manganese-copper alloy from the oxides, then adds tin or other metal, 
forming an alloy that can be rolled or cast for bearings, etc. 


AnonyMous. Improved method of estimating tin. 


Mg. Journ. Railw. Comm. Gaz., Vol. 20, 1850, London, p. 489. 
‘* Hitherto in chemical analysis tin has always been estimated in the form of stan- 


nicy:acid, Gperoxidesof) tin) a7.) ser. citey 0S The new method depends on the facility 
with which protochloride of tin withdraws chlorine from bodies capable of furnish- 
ing it.’ 
14388. Properties of the alloys of copper and tin. 
Tron Age, Vol. 24, 1879, Dee. 4, New York, p. 15; Dec. 11, pp. 9, 11; Dec. 18, p. 3. 
Gives results of torsional, compressive and transverse stress tests; analyses and 
specific gravities; and a comparion of the ductilities of various bronzes, 
1434. ————. Disintegration of tin. 
Mg. Sci. Press, Vol. 44, 1882, San Francisco, p. 275. 
Short discussion of the cause of the disintegration of tin from cold. Theory 
advanced that it is due to crystallization, possibly to dimorphism, 
1435. ————. Recovering tin from scrap tin. 


Mg. Sci. Press, Vol. 49, 1884, San Francisco, p. 51. 
Describes a process of tin recovery by oxidizing the tin on tin scrap in heated air. 
Copied. Original place of publication unknown to authors. 
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Mercurialized tin. f 

Eng. Mg. Journ., Vol. 45, 1888, New York, p. 217. 

Note from ‘‘ Chemical Journal,’’ of Niiremberg stating persons working in a smelt- 
ing establishment were poisoned by tin containing 1.3 per cent Hg. 


Assais des minerais d’étain par la voie seche. 
Métallurgie, Vol. 28, 1897, Paris, pp. 331-333. 


Recovering tin from scrap. 

Eng. Mg. Journ., Vol. 76, 1908, New York, p. 58, about 150 words. 

Plants for the recovery of metallic tin sre being operated in Germany [seven], 
Austria [one], England [one]. Germany is drawing supplies for tin recovery plants 
from England, France and Switzerland. 


British patent, 736, 924 of 1903. 


Eng. Mg. Journ., Vol. 76, 1908, New York, p. 360. 
Electrolytic method of recovering tin from scrap. 


Electrolytic production of tin. 


Queensland Gov. Mg. Journ., November, 1904, Brisbane. 

** Description of German patent for obtaining tin from any substance containing the 
metal.”’ 

Not available to the authors. 


Electrolytic methods of treating tin scrap. 


Engineer, Vol. 98, 1904, London, pp. 5-6, 2500 words. 
Details of all processes which have been tried industrially; cost of operating, and 
the future of industry. 


Recovery of tin from old cans. 

Eng. Mg. Journ., Vol. 79, 1905, New York, p. 428, 500 words. 

“‘Tin cans are put in 2 per cent solution of SnCl,, which dissolves tin forming 
SnCl. Then electrolysed, tin falling in crystals .1875 in. long and solution again 
containing SnCl, is pumped back. Carried on at 70° F. Known as Bergse process 
and used at Copenhagen, Denmark, works. 


Wet method for the assay of tin in ores, ete. 
South African Mg. Journ., May 2, 1908, Johannesburg, p. %4. 
‘Gives a simple and reliable process for the determination of tin in tin ores by 
the wet method.’’ 


Detinning industry. 


Iron and Coal Tr. Rev., Vol. 78, 1909, London, p. 415, fig. 2. 
“* A review of the detinning industry with notes on chlorine detinning and also a 
short note on the Goldschmidt company.’’ 


See No. 1294. 


1448. Batiine, Cari. Manuel pratique l’art de l’assayeur. 


1881, Paris, pp. 488-500. 
Methods of assaying tin ores. 


1444. Bannister, C. O. On the assay of auriferous tinstone. 


Trans. Inst. Mg. Met., Vol. 15, 1905-1906, London, pp. 513-519. Discussion pp. 520-523. 

Gives results obtained in assaying stream-tin for gold by scorification, crucible 
assay, a wet method, concentration of the gold in a part of the tin, and by the 
collection of the gold in the whole of the tin. Considers the crucible method to 
be the best. 


NO. % BIBLIOGRAPHY OF TIN—ILESS ALL 


METALLURGY AND CHEMISTRY (Continued) 
1445. B&icuamp, A., and SAINTPIERRE, C. Recherches sur la séparation [par 


voie humide] de l’or et du platine, d’avec létain et l’antimoine. 
C. R. Acad. Sei., Vol. 52, 1861, Paris, pp. 757-759. 


1446. BerGeEMANN, C. Mineral-Analysen. Zinnstein von Xeres in Mexico. 
Neues Jahrb. Min., 1857, Stuttgart, p. 395. 


1447. Berctunp, Emm. Neue Methode zur qualitativen Scheidung von 
Zinn, Antimon und Arsen. 


Berichte deutsche Chemische Gesellschaft, Vol. 17, I, 1884, Berlin, pp. 95-98. 
Digest: Amer. Chem, Journ., Vol. 7, 1555-1886 (1886), Baltimore, p. 133. 


1447a. Berincer, J. J. Wet assay of tin ores. 
Mg. Mag., Vol. 1, 1909, London, pp. 281-282. 
Discussion by Pearce, Richard, ibid., pp. 307-308. 


1448. BerrHetot, —. Action de l’oxygéne sur les chlorures acides et composés 
analogues: étain, silicium, bore. 
C. R. Acad. Sci., Vol. 86, 1878, Paris, pp. 920-926. 


1449. Berruier, P. Analyse d’un étain allié. 
Ann. Mines, 8d ser.,; Vol. 11, 1837, Paris, pp. 513-514. 


1450. ———. Analyse d’un étain allié. [Extrait.] 
Ann. Mines, 3d ser., Vol. 19, 1841, Paris, pp. 702-703. 


1450a. Berrer, W. Assaying tin ores. 
South African Mg. Journ., September 12, 1908, Johannesburg, pp. 1%. 
“Discusses the various methods for the assay of tin and compares the merits of 
the Cornish wet and dry methods.’’ 


1451. Berrs, ANson G. Electrolytic lead refining. [Tin in refined lead.] 
Trans. Amer. Inst. Mg. Eng., Vol. 34, 1908, New York, p. 180. 
Tin has been found in electrolytically refined lead at Trail, B. C., to the extent of 
0.02 per cent. No difficulty is experienced in removing this from the lead by poling 
before casting. 


1452. Bintincs, G. H. The properties of iron alloyed with other metals. 
Trans. Amer. Inst. Mg. Eng., Vol. 5, 1877, New York, p. 450. i 
Reprint: Eng. Mg. Journ., Vol. 28, 1877, New York, pp. 394-395. 
Results of experiments made by combining a small per cent of tin with iron. Of 
all metals alloyed with iron, experiments point to the fact that tin has the most 
hurtful effect. 


1453. Bonnet, E. Vererbeitung der Schlacken vom Zinnerzschmelzen vermit- 
telst verdtinnter Schwefelsaure. 

Berg. Hiitt. Zeit., Vol. 57, 1898, Leipzig, pp. 203-204. 

Digest: Proc. Inst. Civ. Eng., Vol. 183, 1898, London, pp. 452-453. 

“The final slags produced in smelting of tin ores in the reverberatory furnace cannot, 
as a rule, be brought to lower content of tin than about 4 per cent, which in works 
smelting ten tons of ore daily, represents a loss of 3 ewt. to 4 cwt. of metallic tin. 
Author finds that this may be recovered to a great extent by decomposing the slag 
with sulphuric acid, when the iron and tin are dissolved, giving a solution from 
which the latter metal may be recovered by electrolysis.’’ 


1454. Boucarp, A. Dosage de ]’étain dans les minerais. 


Rey. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., sem. 2, Vol. 8, 1860, 
Liége and Paris, pp. 452-483. 
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1455. ————. Recherches sur la séparation par voie humide de lor et du 
platine d’avec 1’étain et l’antimoine. 


Rey. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., sem. 2, Vol. 10, 1861, 
pp. 171-173. 


1455a. BrRAcCKENBURY, C. Notes on tin dressing. 
Bull. Inst. Mg. Met., 52, Jan. 14, 1909, London. 
“Contributed remarks in which the author gives a series of experiments showing a 
great variation between vanning assays and chemical assays of tin ore.”’ 


1456. BRANDENBURG, H., WEYLAND, A., and Kempen, A. R. British patent, 16,- 
3877 of 1903. 
Eng. Mg. Journ., Vol. 76, 1908, New York, p. 630. 
“Tin extraction from dross. The use of a mixture of sulphuric and hydrochloric 
acids for extracting tin from dross and slags, the whole of the tin being thus 
extracted in soluble form without being thrown down as oxide.’’ 


1457. Brooks, Ceciz J. Quantitative estimation of tin. 
Eng. Mg. Journ., Vol. 61, 1896, New York, p. 494. 
A brief record of experiments made to ascertain the cause of the low results which 
are often obtained in the determination of tin. 


1458. Browne, FRANK. Chinese tin. 
Chem. News, Vol. 95, 1907, London, pp. 3, 4. 
Abstract by W. 8. Landis in Chem. Abs., No. 5, Vol. 1, March 5, 1907, Easton, 
p. 549. 
Description of a Chinese method of smelting tin. 


1459. BunsEeN, R. Unterscheidung und Trennung des Arseniks von Antimon 


und Zinn. 
Ann. Chem. Pharm., Vol. 106, 1858, Heidelberg, p. 3. 


1460. Canours, A. Recherches sur les radicaux organo-métallique. 


C. R. Acad. Sci., Vol. 48, 1859, Paris, pp. 833-837. 
Action des alliages d’étain et de sodium sur les éthers iodhydriques des différentes 
séries alcooliques. 


1461. CAnours, A., and DEMARGAy, E. Sur les stannpropyles et les isostann- 


propyles. 
C. R. Acad. Sci., Vol. 88, 1879, Paris, pp. 1112-1117. 


1462. ———-. Sur les radicaux organométalliques de l’étain. Stannbutyles 
et stannamyles. 
C. R. Acad. Sci., Vol. 89, 1879, Paris, pp. 68-73. 


1468. CAnours, A., and Ricur, A. Recherches sur le stannéthyle, nouveau 
radical organique renfermant de ]’étain. 
C. R. Acad. Sci., Vol. 35, 1852, Paris, pp. 91-95. 
Abstract in Amer. Journ, Sci. Arts, 2d ser., Vol. 14, 1852, New Haven, p. 421. 
Description of and mode of making an organic tin compound to whose radical the 
authors give the name ‘‘ stannethyl.’’ 


. 


1464. ————. Recherches sur un nouveau radical organique refermant de 
l’étain, le stanméthyle. 
C. R. Acad. Sci., Vol. 36, 1858, Paris, pp. 1001-1004, 
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1465. 


1466. 


1467. 


1468. 


1469. 


1403\-——. 


METALLURGY AND CHEMISTRY (Continued) 
CAPITAINE, H. De J’action de l’étain, de larsenic, de l’antimoine et du 
soufre sur les chlorures de mercure. 


Ann. Mines, ser. 8, Vol. 17, 1840, Paris, pp. 441-445. 
Extrait: Journ. Pharm., Vol. 25, 1839, Paris, p. 50. 


CARPENTER, F. R., and HEAppEN, W. P. Note on the influence of colum- 
bite upon the tin assay. 
Trans. Amer. Inst. Mg. Eng., Vol. 17, 1889, New York, pp. 633-636. 
Discussion by Blake, W. P., ibid., pp. 785-787. 
The results of assays made upon tin ores from the Black Hills are given: conclude 
that the presence of columbite is injurious, and that the buttons owe their increase 
in weight to impurities derived from it. 


CHARLETON, ARTHUR G. See No. 1310. 
CrarkK, DonAtp. See No. 1076. 


CLARKE, F. W. On a new method of separating tin from arsenic, anti- 
mony and molybdenum. 
Chem. News, Vol. 21, 1870, London, p. 124. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 49, 1870, New Haven, pp. 48-51. 
Reviewed by Koninck, L. L. de.—Rev. Univ. Mines, Mét. Trav. Publ. Sci. Arts 
Appl. Indust., ser. 1, Vol. 29, 1871, Liége and Paris, p. 151. 
(See No. 1477.) 


Cottins, Henry F. On adobe and other cheap and makeshift furnaces. 
Trans. Inst. Mg. Met., Vol. 12, 1902-1908, London, p. 425. 
Reference to furnaces and slags at some large old tin mines at Bundi, Federated 
Malay States, 


Couuins, J. H. On the assay of tin and on the solubility of cassiterite. 
Trans. Inst. Mg. Met., Vol. 13, 1905, London, pp. 485-486, remarks, p. 487. 
Reprint: Austr. Mg. Stand., Vol. 32, 1904, Sydney and Melbourne, p. 174. 
Abstract: Eng. Mg. Journ., Vol. 77, 1904, New York, p. 928. 
Believes vanning to be the best mine test, and reduction by fusion of SnO, with 
KCN a good assay. Finds that finely powdered SnO, may be largely dissolved by 
“H,SO, and zine, and with HCl. 


The use of the impact screen in tin dressing. 

Mg. Mag., June, 1906, New York, p. 521. , 

Abstract: Journ. Chem. Met. Min. Soc. South Africa, Vol. 7, 1906, Johannesburg, 
pp. 54-55. 


1471. Cowrrr, Cotes S. Electrolytic refining of tin and treatment of tin ores. 


Electr. Eng., Vol. 22, 1898, New York, pp. 81-82. 

Digest: Min. Proc. Inst. Civ. Eng., Vol. 136, pt. II, 1898-1899 (1899), London, 
p. 442. 

Description of various methods tried from time to time for the electrolytic refining 
of tin, and also for the recovery of tin from its ores. The process of Claus, which 
consists in using an electrolyte of stannate of sodium or sulpho-stannate of sodium, is 
given as one of the most successful methods. ; 


1472. CrAMeER, JOHN ANDREW. Elements of the art of assaying metals. Trans- 


lated from the Latin. Illustrated with copper plates. 


1741, London. 
The titles of the chapters dealing with tin are: 
1. Tin, pp. 3, 19-20. 


1473. 


1474, 


1475. 


1476. 


1477. 


1478. 


1479. 


1480. 


1481. 
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. Precipitation of silver out of tin, by scorification, pp. 228-230. 
. The reduction of tin ore in a close vessel, pp. 334-335. 

. The reduction of tin ore, extempore, pp. 335-336. 

. To reduce tin ore by a stratification with coals, pp. 336-337. 


orm Oo 


CroockEwIt, J. H. Over de wijze van uitsmelting (herleiding) van den 
tinerts door de Chineezen op Banka. 


1852, Batavia, pp. 87. 
Not available to the authors. 


De Konincu, L. L., and Lecrenter, A. Séparation qualitative de lor et 
du platine d’avec l’arsenic, l’antimonie et ]’étain. 


Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 2, 1888, 
Liége and Paris, pp. 98-99. 


DELACHANAL, B., and Mrermet, A. Sur un composé de platine, d’étain et 
d’oxygéne, analogue au pourpre de Cassius. 
C. R. Acad. Sci., Vol. 81, 1875, Paris, pp. 370-371. 


DELVAUX DE Fenrre, A. Purification de l’étain et emploi du tungsténe 
pour l’amélioration de l’acier et de la fonte de fer. 


Rev. Univ. Mines Mét. Tray, Publ. Sci. Arts Appl. Indust., sem. 1, Vol. 7, 1860, 
Liége and Paris, pp. 81-86. 


Dewey, Frep P. On Clarke’s method for the separation of tin from 
arsenic and antimony. 


Amer. Chem. Journ., Vol. 1, 1879-1880 (1889), Baltimore, pp. 244-251. 
See No. 1467. 


Digest, P. H. van. Het tinsmelten op Bangka. 

Jaarb. Mijnw. Ned. Oost-Indié, 1872, I, Amsterdam, pp. 217-253. Twee platen en 
twee bijlagen. 

Abstract: Berg. Hiitt. Zeit., Vol. 32, 1878, Leipzig, pp. 428-424. 

Bijlage I, Bevattende het rapport der Commissie tot het uitvoeren van vergelijkende 
smeltproeven, ingesteld bij gouvernementsbesluit, dd. 2 Mei 1866. 

Bijlage II, Beschrijving van de inrichting, den bouw en het gebruik van den nieuwen 
of vierkanten smeltoven voor Bangka. i 


Dierzscu, F. The treatment of tin-wolfram-copper ores at the Clitters 
United Mines. 
Trans. Inst. Mg. Met., Vol. 15, 1906, London, pp. 2-28, discussion, pp. 29-61, figs. 5. 
A detailed account of new methods used in reopening and working the old Clitters 
mine, near Gunnislake in East Cornwall. 


Disk, P. vAN. Omsmelting en zuivering van drie partijen Banka-tin aan 
het Koloniaal Etablissement te Amsterdam. 


Jaarb. Mijnw. Ned. Oost-Indié, 1890, Amsterdam, I, Tech. en Admin. pp. IJI-X XIII, 
Verslag, waarbij twee platen. 


Dovetas, J. C. The cry of tin.’ 

Mg. Sci. Press, Vol. 48, 1881, San Francisco, p. 99. 

The sound emitted by tin when bent, is not peculiar to tin and can be imitated 
with other metals of a crystalline structure. Heated rolled zine emits a “‘ ery ”’ like 
tin, only fainter. Cast zinc, if pinched between the teeth or plier emits the sound 
distinctly. This ery, alone or in conjunction with a microphone, becomes an indicator 
of the crystalline texture of metal beams and their fitness for certain classes of work. 

The original place of publication is unknown to the authors. 
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1482. DussAaucr, —. Metallurgy of tin. 
Amer. Journ. Mg. Mill. Oilb. Geol. Min. Met., Vol. 4, 1867, New York, pp. 354-355, 
371, 386-387. 


Describes the ores of tin, localities where found, preparations for smelting, and 
smelting and refining processes. Serial. First three articles only available to the 
authors, 


1483. Dyxrs, F. J. B. Analysing of tin slag. 


Perak Gov. Gaz., Vol. 17, No. 26, July 15, 1904, Supplement, Kuala Lumpur, Malay 
Peninsula, p. 1. 

Ten analyses of slags from slag heaps at native furnaces gave from 2.32 per cent to 
8.4 per cent tin. 


1483a. Epwarps, C. P. Assay of tin. 


South African Mg. Journ., November 7, 1908, Johannesburg, p. %4. 
** A description of the method used, with special reference to adapting the scheme 
to different ores.’’ 


1484. Eateston, T. The law of fatigue and refreshment of metals. Effect 
of vibration on tin. 


Trans. Amer. Mg. Eng., Vol. 8, 1879-1880, New York, pp. 400-401. 
Tin is apparently an exceptional metal in its behavior under vibration, although 
enough data could nct be obtained to prove the law or the exception. 


Evuis, THos. F., and McKiLuop, Joun. See No. 1530. 


1485. Exsner, L. Moyen de séparer l’arsenic de 1]’étain. 


Ann. Mines, ser. 3, Vol. 19, 1841, Paris, p. 529. 
Extract from Ann, Chem. Pharm., Vol. 82, Heidelberg. 


1486. ————. Ueber die Trennung des Goldes und Platins von Zinn und 
Arsenik. 
Journ. prakt. Chem., Vol. 35, 1845, Leipzig, pp. 3810-312. 


1487. Encer, R. Sur les acides stanniques. 
C. R. Acad. Sci., Vol. 125, 1897, Paris, pp. 651-654. 


1488. ———. Sur I/’action de ]’étain azotique sur 1]’étain. 
C. R. Acad. Sci., Vol. 125, 1897, Paris, pp. 7C9-711. 


FLower, P. W. See No. 1390. 


1489. Frower-Euis, T. J. A brief account of the Malay tin industry. 

Proc, Chem. Met. Soc. South Africa, Vol. 2, 1897, Johannesburg, pp. 5-18, fig. 1. 

Reprint: Mg. Journ. Railw. Comm. Gaz., Vol. 67, 1897, London, pp. 532, 592-593. 

Peninsula is described as a ‘‘ huge ridge of granite and porphyry, with occasional 
tracts of overlying and highly distorted sandstone, slate, schists and limestones, the 
lower ground being filled in with alluvial beds of clay, sand and gravel.’’ Ore is 
associated with granite, both in lode and alluvial deposits. Richest pay gravel rests 
on the lowest clay bed, usually an impure kaolin. Methods of obtaining valuation 
of tin-bearing ground, Chinese method of mining, methods of smelting used by both 
Chinese and Europeans, tests for quantity of tin given. 


1490. Foutton, H. von. Ueber Krystallisirtes Zinn. 
Jahrb. k. k. geol. Reichs., Vol. 34, 1884, Wien, pp. 367-384, mit 2 Holzschn. u. 1 Taf. 
Review: Neues Jahrb. Min., 1885, II (Ref.), Stuttgart, pp. 266-268, 
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1491. FRANGKEN, V. Determination de 1’étain. 


Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 2, Vol. 11, 1882, 
Liége and Paris, p. 503. 


1492. Frirzcue, P. Sur un phénoméne de rupture produit au milieu de blocs 


d’étain sous l’action d’un froid intense. 


C. R. Acad. Sci., Vol. 67, 1868, Paris, pp. 1106-1107. 


1493. FRAENKEL, A., and Fasat, J. Estimation of tin in salts of tin. 


Chem. News, Vol. 78, 1898, London, pp. 100-101. 

Mitth. k. k. Techn. Gewerbe-Museums in Wien, Vol. 7, 1907, Wien, p. 227. 

Extract: Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 
44, 1898, Liége and Paris, pp. 301-302. 

Digest: Eng. Mg. Journ., Vol. 66, 1898, New York, p. 333. 

“The authors have worked out a method for the estimation of tin which consists 
in precipitating this metal on aluminum dissolving the two metals in hydrochloric 
acid, and titrating the stannous chloride thus formed by means of iodine or bichro- 
mate of potassium.”’ 


1494. GAULTIER DE CLAuBRY, H. F. Dosage de l’étain par volumes. 


1495 


1496 


1497 


C. R. Acad. Sci., Vol. 22, 1846, Paris, pp. £61-862; Vol. 23, 1846, pp. 101-103. 
Extrait par l’auteur. i 


. GAy-Lussac, Louis J. Sur la séparation de l’antimoine d’avec l’étain. 


Ann. Chim. Phys., Vol. 46, 1881, Paris, p. 222. 

Ann. Physik. Chem., Vol. 21, 1831, Leipzig, pp. 589-590. 

Extrait; Ann. Mines, ser. 3, Vol. 2, 1832, Paris, pp. 329-330. 

Extract. Amer. Journ. Sci. Arts, ser. 1, Vol. 27, 1885, New Haven, p. 197. 


. GerarpIN, A. (?). Note sur le bichlorure d’étain considéré comme un 
dissolvant. 


C. R. Acad. Sci., Vol. 51, 1860, Paris, p. 1097. 


. GMEHLING, ANDREAS. Metallurgische Beitrige aus Bolivia. 


Oest. Zeitschr. Berg. Hiitt., Vol. 38, 1890, Wien, pp. 269-273, 281-286, 294-298, . pls. 
Loree: 


1497a. GoLpScHMiIpT, K. Recovery of tin from tin-plate waste. 


Oest. Zeitschr. Berg. Hiitt., 1909, Wien, p. 103. 

Digest translation in Min. Proc. Inst. Civ. Eng., Vol. 177, pt. 8, 1909, London, pp. 
358-359. 

Describes the removal of tin from tin scrap, including tin cans, by the dry chlorine 
process. 

Estimates 75,000 tons of scrap are treated in Germany each year, and about 25,000 
tons in the rest of Europe, making 1500 tons of tin and tin-salts. In America 60,000 
tons, giving 8000 to 8500 tons tin or 3% per cent of the world’s product. 

Goldschmidt handles 50,000 tons in Germany. 


1498. Grecor, W. Observations on a remarkable change which metallic tin 


undergoes, under peculiar circumstances, and on its partial con- 
version into a muriate of tin. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 1, 1818, Penzance, pp. 51-59, 
Description of metallic tin changed to chloride of tin, presumably through weather- 
ing in air near the sea. 


HAtsk, Ep. See No. 773. 
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1499. Hatiy, —. Substances Métalliques. 
Journ, Mines, Vol. 5, No. 30, 1796, Paris, pp. 457-466. 


1500. HAwkins, Joun. On a process of refining tin. 
Trans. Roy. Geol. Soe. Cornwall, Vol. 1, 1818, Penzance, pp. 201-211. 
A proposal to purify tin by allowing impurities to settle from liquid mass. 


1501. Hayes, Augustus A. On the action of metallic tin on solutions of 


muriate of tin. 
Amer. Journ. Sci. Arts, ser. 1, Vol. 38, 1840, New Haven, pp. 408-410. 


1502. Hreappen, Wm. P. Formation of the alloys of tin and iron with de- 


scription of some new alloys. 


Proc. Colorado Sci. Soc., Vol. 4, 1891, Denver, pp. 81-122. 
Abstract: Amer. Journ. Sci. Arts, ser. 2, Vol. 44, 1892, New Haven, pp. 464-468. 


1503. Henz, F. Beitrag zur Kenntniss Trennung von Antimon und Zinn 


mittels Oxalsaure. 
Zeitschr. Anorg. Chem., Vol. 87, 1903, Miinchen and Leipzig, pp. 39-58. 
Based upon Dr. Clarke’s article, No. 1467. 


1504. Hrycocx, C. T., and Nevirre, F. H. On the constitution of copper-tin 


alloys. 
Proc. Roy. Soe. London, Vol. 69, 1902, London, pp. 320-329. 
Conclusions reached from a number of experiments on alloys of tin and copper. 


1505. Hicks, JAMES. Treatment of slime tin. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 4, 1893-1895, Camborne, pp. 111-187, illus. 4. 
Read at Camborne, December 20, 1892. 
Short review: Mg. Sci. Press, Vol. 66, 1893, San Francisco, p. 244. 
Showing waste of mines under management at that time and ways of saving slime 
tin ore. 


1505a. Hiortpannt, F. H. Sur Ja forme cristalline des combinaisons des 
stannméthyles et leurs homologues. 
C. R. Acad. Sci., Vol. 8, 1879, Paris, pp. 584-586. 


1506. Horman, Hertnricir O. The dry assay of tin ores. 
Trans. Amer. Inst. Mg. Eng., Vol. 18, 1889-1890, New York, pp. 3-54. 
Also, Techn. Quart., Vol. 3, 1890, Boston, pp. 112-148, 261-280. 
Describes a series of experiments with the tin ores of the Black Hills to ascertain 
the best method of assay. 


1506a. Honacen, Grora. Assay of tin ores. 
Eng. Mg. Journ., Vol. 85, 1908, New York, p. 422. 
Short article on methods used in assaying tin ores. 


1507. Huaues, T. W. H. Notes on tin smelting in the Malay Peninsula. 
Rec. Geol. Surv. India, Vol. 22, pt. 4, 1889, Calcutta, pp. 235-236. 
Notes on the use of the native or Tonka type of furnace, and more especially upon 
the English furnace at Singapore. 


1507a. Hurcnin, H. W. Notes on tin dressing. 

Trans. Inst. Mg. Met., Vol. 18, 1908-1909, London, pp. 69-107. 

Review: Eng. Mg. Journ., Vol. 87, 1909, New York, pp. 651-652. 

Describes a series of investigations on tin ore dressing performed at South Crofty 
mine, Cornwall, The work covers in particular the preparation of concentrates for 
the calciner. 

The paper is discussed by various members and author’s reply given. 
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1507b. ————. Tin dressing. 
Mg. Mag., Vol. 2, 1910, New York, pp. 295-296. 


1508. Jotyrer, F., and Canours, A. Recherches sur l’action physiologique des 
stannéthyles et des stanméthyles. 
C. R. Acad. Sci., Vol. 68, 1869, Paris, pp. 1276-1280. 


1509. Kenneorr, A. Ueber die alkalische Reaction einiger Minerale. 
Neues Jahrb. Min., 1867, Stuttgart, pp. 437-438. 


1510. Keri, Bruno. The Assayer’s Manual. An abridged treatise on the 
docimastic examination of ores, and furnace and other artificial 
products. 


Translated from the German by W. T. Brannt, 1883, London, pp. 214-224. 
Treats of the determination of tinstone by washing; and by both fire and wet assays. 


1511. KersHaw, JoHn B. C. Progress in electrochemistry and electrometal- 
lurgy in 1902. 
Min. Ind. for 1902, Vol. 11, 1908, New York and London, p. 235, 300 words. 
The electroyltic method of stripping tin from tin scrap and waste appears to be 


extending. The consumption of tin scrap in Germany alone is said to reach 30,000 
tons per annuin. 


151la. ———. Electro-Metallurgy. 


D. Van Nostrand Co., 1908, New York, pp. 256-268. 
Treats of the electric separation of tin from tin scrap. 


1512. Kersten, C. M. Ueber die chemische Zusammensetzung mehrerer 
Sorten ungereinigten, so wie gereinigten Abgangszinnes von Alténberg 
und zweier Zinnsorten aus Peru. 

Arch. Min. geogn. Bergb. Hiitt., Vol. 22, 1848, Breslau and Berlin, pp. 662-690. 


1513. Knaprotu, Martin H. Analytical essays toward promoting chemical 
knowledge of mineral substances. 


[Translated from German.] 1801, London, pp. 515-531, 
1. Chemical examination of the native oxyd of tin. 
a. Experiments in a dry way. 
J. Assays in charcoal-crucibles. 
Il. Habitudes of tinstone, when exposed to heat in a crucible made of clay. 
b. Experiments in a humid way. 
2. Chemical examination of the native sulphuret of tin. 
Samples of tin ore from Cornwall and Germany were used in these analyses. 


1514. Ktinzen, C. Ueber die Verarbeitung von Weissblechabfallen. 
Berg. Hiitt. Zeit., Vol. 38, 1874, Leipzig, pp. 57-60. 


1515. Lampapius, W. A. De l’essai et de l’analyse des minerais d’étain. 
Ann. Mines, Vol. 3, 1818, Paris, pp. 203-208. 


1516. ————. Versuche mit einem Quarzzuschlage bei dem Verschmelzen 
der Zinnerze zu Altenberg. 
Arch. Bergb. Hiitt., Vol. 14, 1827, Breslau and Berlin, pp. 296-298. 


1517. Larra, Gro. J. The smelting of tin ore at the Mount Bischoff tin 
smelting works, Launceston. 


Rep. Secr. Mines for 1899-1900, Tasmania, 1900, Hobart, pp. 91-92. 
Gives the amount and kind of tin ores smelted during first half of 1899, the method 
of smelting used, proper mixtures of ores, and charges. 
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1518. Le Grice, C. V. Notice of an ancient smelting place for tin, generally 
called a Jew’s House, lately discovered on the estate of Trereife, 
near Penzance. . 
Trans. Roy. Geol. Soc. Cornwall, Vol. 6, 1846, Penzance, pp. 43-46. 
Early mode of smelting tin by filling a small excavation with sticks piled cross-wise, 


filling interstices with SnO, and setting afire. Called ‘‘ Jews’ House ’’ because Jews 
first worked tin in England. Tin smelted in blast furnaces until early in 19th cencury. 


1519. Levot, A. Méthod de séparation quantitative de l’étain d’avec lanti- 
moine. 
Ann. Chem. Phys., ser. 3, Vol. 18, 1845, Paris, pp. 125-127. 
Extracts: Ann. Mines, ser. 4, Vol. 8, 1845, Paris, pp. 200-201. 
Amer. Journ. Sci. Arts, ser. 2; Vol. 1, 1846, New Haven, p. 107. 
Journ. prakt. Chem., Vol. 35, 1845, Leipzig, p. 179. 
Reviewed by Elsner, L., in Journ. prakt. Chem., Vol. 85, 1845, Leipzig, pp. 318-314. 


1520. ————. De l’essai du minérai d’étain. 
Ann. Chim. Phys., ser. 3, Vol. 49, 1857, Paris, pp. 87-91. 


1521. ———. Note sur la sonorité de l’étain. 
Ann. Chim. Phys., ser. 3, Vol. 56, 1859, Paris, pp. 110-111. 


1521a. Levy, D. M., and Ewen, D. Waste products of smelting—The Besse- 
merising of hardhead. 
Bull. Inst. Mg. Met., May 13, 1909, pp. 9. 
Gives results of a research to determine, (1) whether a bessemerizing process lends 
itself to the profitable recovery of values from hardhead and other tin smelting 


products, and (2) the rate of oxidation and elimination of the constituents of hard- 
head. 


1522. Lewy, B. Sur quelques combinaisons nouvelles du perchlorure d’étain. 
C. R. Acad. Sci., Vol. 21, 1845, Paris, pp. 369-374. 


1523. Louis, Henry. The metallurgy of tin. 


Min. Ind. for 1896, Vol. 5, 1897, New York and London, pp. 5838-588, figs. 30. 

Review: Berg. Hiitt. Zeit., Vol. 56, 1897, Leipzig, pp. 449-453. 

1. Smelting in the shaft furnace: (a) old Cornish process; (b) the German process; 
(c) Chinese method of tin smelting; (d) treatment of the slag. 

2. Tin smelting in the reverberatory furnace. 


1524. ————. Notes on the metallurgy of tin during 1897. 
Min. Ind. for 1897, Vol. 6, 1898, New York and London, p. 648. 


1525. ———_. Tin smelting at the Mt. Bischoff works, Launceston, Tasmania. 
Min. Ind. for 1897, Vol. 6, 1898, New York and London, pp. 649-650. 
Reprint: Berg. Hiitt. Zeit., Vol. 58, 1899, Leipzig, pp. 174-175. 
Short article giving plan of tin smelting furnace. 


1526. ————. Notes on the metallurgy of tin. 
Min. Ind. for 1898, Vol. 7, 1899, New York and London, pp. 716-717, fig. 1. 


1527. ————. Notes on the metallurgy of tin. 


Min. Ind. for 1899, Vol. 8, 1909, New York and London, pp. 629-631. 
Gives a review of the progress of the metallurgy of tin during 1899. 


1528. Lowie, —. New organic radicals, containing tin. 
Journ. prakt. Chem., Vol. 57, Leipzig. p. 385. 
Extract: Amer. Journ. Sci. Arts, ser. 2, Vol. 16, 1853, New Haven, pp. 116-118. 
‘“«Léwig has communicated the results of an elaborate investigation of the products 
resulting from the action of iodide of ethyl upon alloys of tin and sodium.’’ 
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1529. MAcKENzI£, Gro. L. Determination of tin in tailings and slimes. 


Trans. Inst. Mg. Met., Vol. 13, 1908-1904, London, pp. 87-92, discussion and remarks, 
pp. 92-101, fig. 1. 

Abstract: Eng. Mg. Journ., Vol. 77, 1904, New York, pp. 928-929. 

Discusses: Cleaning the ore; reduction of stannic oxide to tin; solution of the 


reduced tin: (a) precipitation as stannic sulphide, (b) conversion of the stannic 
sulphide to oxide. 


1530. McKittop, Joun, and Eriis, THos. F. Tin smelting at Pulo Brani, 
Singapore. 

Proc. Inst. Civ. Eng., Vol. 125, pt. 8, 1896, London, pp. 145-162, discussion, pp. 163- 
174, correspondence, pp. 174-181, figs. 8. 

Review: Mg. Sci. Press, Vol. 72, 1896, San Francisco, p. 484. 

Review: Berg. Hiitt. Zeit., Vol. 57, 1898, Leipzig, p. 164. 

Treated under headings: General arrangement of the works; buying and handling 
ores; preparation of impure ores; system of labor in mixing charges; smelting fur- 
naces; metallurgical processes; marketable tin; loss of tin; consumption of iron; 
consumption of culm; consumption of fuel; future improvements. 


1531. MatuettT, J. W. Analysis of tin pyrites. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 17, 1854, New Haven, pp. 33-35. 


1531a. MeApr, Ricuarp K. The valuation of engineering alloys. 


Chem. Engr., Vol. 7, 1908, pp. 235-243, Vol. 8, 1908, Chicago, pp. 45-50, 110-115. 
Treats of the composition and uses and methods of analysis of the babbitt metal 
alloys. 


1532. Mine, Cu. Mémoire sur un nouveau mode de dosage de 1’étain. 
C. R. Acad. Sci., Vol. 31, 1850, Paris, pp. 82-84. 
Extrait: Ann. Mines, ser. 4, Vol. 19, 1851, Paris, pp. 399-400. 
Brief digest: Berg. Hiitt. Zeit., Vol. 10, 1851, Leipzig, p. 256. 


1533. Menein, U. Séparation et dosage de ]’étain et de l’antimoine dans un 
alliage. 
C. R. Acad. Sci., Vol. 119, 1894, Paris, pp. 224-226. 


1534. Mennicue, H. British patent, 17,616 of 1902. 

Eng. Mg. Journ., Vol. 76, 1908, New York, p. 284. 

“Tin ore treatment. A process for recovering silver, lead, bismuth, tungsten and 
copper from tin ores by roasting, grinding, moistening with water and then immers- 
ing in a bath of molten sodium bisulphate, all the metals but tin being transformed 
into sulphates, which can be removed.’’ 


1535. Mitten, J. D. Tin smelting at Launceston, Tasmania. 
Eng. Mg. Journ., Vol. 82, 1906, New York, p. 1135. 
Abstract from the annual report of the Zeehan School of Mines and Metallurgy. 
Method of smelting Mt. Bischoff tin. 


1536. MoIssenet, L. Du dosage de ]’étain dans les minerais de ce métal. 
C. R. Acad. Sci., Vol. 51, 1860, Paris, pp. 205-207. Extrait par l’auteur, 


1537. Moony, S. E. Hydrolysis of salts of iron, chromium, tin, cobalt, nickel 
} and zine in the presence of iodides and iodates. 
Amer. Journ. Sci. ser. 4, Vol. 22, 1906, New Haven, pp. 178-180. 
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1538. MuLpER [—]. Ueber das Banka-Zinn. 
Chem. Gaz., 1849, London, No. 165. 
Twenty specimens, mostly from ¢ifferent tin mines in Banka were examined, and 
found to contain only a trace of foreign metals. : 
One analysis was: 


TRONGiq. Selraink deisletioncinelteretet. 6.019 Woppery FTAs cltae tess. cictoiaie 0.006 
Lead” 2niicsiccioceisteinewisietls 0.014 PATE a ULM eis a oles ates: 99.961 


1539. Mutter, J. A. The analysis of tin ores. 
Chem. News, Vol. 85, 1902, London, pp. 147-148. 


1540. Muscutus, F. Des hydrates stanniques. 
C. R. Acad. Sei., Vol. 65, 1867, Paris, pp. 961-963. 


1541. Myrick, C. M. Tin concentration in Cornwall. 
Mg. Sci. Press, Vol. 86, 1903, San Francisco, p. 167, illus. 2. 
Methods of tin concentration, improvements and results, 


Nevius, J. Netson. See No. 781. 


1542. Norru, Ottver. The practical assayer. 
1874, London. 
Assay of tin, pp. 106-116. 


15438. Orpway, JoHN M. On some soluble basic salts of tin. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 28, 1857, New Haven, pp. 220-223. 


1544. OVERMAN, FREDERICK. Practical mineralogy, assaying and mining. 
1882, Philadelphia. 
Description of tin, pp. 68-69. Assay of tin ore, pp. 169-17t. 


1545. Parry, L. Assay of tin and antimony. 
1906, London, pp. 3-49, 2d Ed. 
Describes various methods of tin assaying. 


1545a. ————. Note on the eutectic alloy of lead and tin. 
Mg. Journ. Railw. Comm. Gaz., Vol. 87, 1909, London, pp. 420-421. 


1545b. ————. The assay of tin ore. 


Mg. Journ, Railw. Comm. Gaz., Vol. 86, 1909, London, pp. 421-424, 
Copied: Mg. Sci., Vol. 60, 1909, Denver, pp. 870-373. 


1546. Pearce, RicHarp. On the application of chemistry to the dressing of 
tin ores. 
Mech, Mag., Vol. 6, n. s., 1861, London, p, 339. 


1547. ————. Description of the process for the separation of copper, iron 
and other heavy impurities from tin ore. 
36th Ann. Rep. Roy. Cornwall Polyt. Soc., 1868, Falmouth, pp. 23-25. 


Method proposed is to subject impure tin to the combined action of steam and air 
in conjunctien with a little dilute acid. 


1548. Prerz, Le. Scheidung von Zinn und Blei aus Zinn-Blei-Legierungen. 
Métallurgie, August 22, 1904, Paris, pp. 9. 
Brief digest: Mg. Mag., Vol. 10, 1904, p. 439. 
“* One chemical and one electroyltiec method of separating lead and tin in lead-tin 
alloys are given in considerable detail.’’ 
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1550. 


1552. 


1553. 


1555. 


1556. 


1557. 


1558. 


SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 58 


METALLURGY AND CHEMISTRY (Continued) 


. Perret, AUGUSTE. Zinc, étain, nickel, cobalt. 


1903, Paris. 
Petite Encyclopédie de chimie industrielle pratique. 
Not available to the authors. 


PERSONNE, J. Mémoire sur les combinaisons de l’iode et de 1’étain. 
C. R. Acad. Sci., Vol. 54, 1862, Paris, pp. 216-220. 


Pixn, H.R: See Nos 75: 


. PLatTtTe, GABRIEL. A discovery of subterranean treasure, viz., all man- 


ner of mines and minerals, etc. 
1792, Philadelphia, pp. 9-10. 
Operation of tin refining. ‘‘ And as for refining of it, I am sure it cannot be done 
by any artifice.’’ 5 


PLATTNER, C. A. Die Darstellung von Zinn- und Antimonblei auf den 
Konigl. Sachs. Freiberger Htittenwerken. 
Jahrb. Berg. Hiitt. Kon. Sachsen., 1888, Freiberg, pp. 1-18. 


Rawson, 8S. G. The qualitative separation of arsenic, antimony and tin. 
Chemical News, Vol. 75, 1897, London, p. 221. 
Reprinted: Eng. Mg. Journ., Vol. 68, 1897, New York, p. 545. 
Arsenic and antimony are precipitated from a mixture of oxalic and hydrochloric 
acids by hydrogen sulphide. . Hydrides of arsenic and antimony are passed through a 
silver nitrate solution, and the antimonide of silver filtered out. 


. Ray, Joun. A collection of English words not generally used. With 


an account of the preparing and refining such metals and minerals 
as are found in England. 


1768, London, 4th Ed. 
The preparing and smelting or blowing of tin in Cornwall, pp. 131-134. 


REYER, Epuarp. See No. 1354. 


Ricuarps, JosePH. Utilization of the wastes from the use of white 
metal. 


Journ, Franklin Inst., Vol. 151, 1901, Philadelphia, pp. 446-447. 
Also, Mg. Sci. Press, Vol. 82, 1901, San Francisco, p. 293. 
Methods used by writer in removing tin irom tin scrap, saving both tin and iron, 


Ricuarps, Roserr H. Block tin resulting from distillation of a tin 
amalgam. 
Trans. Amer. Inst. Mg. Eng., Vol. 11, 1882-1883, New York, pp. 235-236. 


RiErreL, —. Mémoire sur les combinaisons chimiques du cuivre avec 
l’étain, et sur leurs mélanges entre elles, constituant les alliages non 
chimiques de ces deux métaux. 

CG. R. Acad. Sci., Vol. 37, 1853, Paris, pp. 450-458. -° % 


Roscor, H. E. See No. 1568. 


Rost, H. Ueber die Trennung des Zinns vom Antimon. 
Ann. Physik. Chem., Vol. 71, 1847, Leipzig, pp. 301-304. 
Extract: Ann. Mines, ser. 4, Vol. 15, 1849, Paris, pp. 129-130. 
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1559. ————. Ueber eine neue quantitative Bestimmung des Arseniks, Anti- 
mons und Zinn. 


Journ, prakt. Chem., Vol. 44, 1848, Leipzig, pp. 117-118, Ann. Physik. Chem., Vol. 
73, 1848, Leipzig, pp. 582-585. 


1560. Rowr, Lronarp. Some chemical methods of treating ores. 


66th Ann. Rep. Roy. Cornwall, Polyt. Soc., 1898, Falmouth, pp. 102-103. 
Methods and difficulties of extracting tin from its associated minerals. 


1561. Satet, G. Sur les spectres de l’étain et de ses composés. 
C. R. Acad. Sci., Vol. 78, 1871, Paris, pp. 862-863. 


1562. Satmon, —. Art du potier d’étain, 1788. 


Not available to the authors. 


1563. SanpAtt, S. A. Preparation of protoxide of tin. 


London and Edinburgh Philos. Mag. Journ. Sci., Vol. 12, 1838, London, p. 216. 
Extract: Ann. Mines, ser. 8, Vol. 15, 1839, Paris, pp. 435-436. 
Makes tin protoxide by heating the protochloride with sodium carbonate. 


1564. ScHEuRER-Kestner, A. Sur les produits de l’oxydation du protochlorure 


d’étain et la dissolution de quelques oxydes dans le bichlorure. 
C. R. Acad. Sci., Vol. 50, 1860, Paris, pp. 50-54. 


1565. ————. Action l’oxygéne sur le protochlorure d’étain. Dosage de 
l’étain par le permanganate de potasse. 
C. R. Acad. Sci., Vol. 52, 1861, Paris, pp. 531-533. 


1566. Scnuutrzr, B. A new method of recovering tin from tin-plate scrap. 
Polyt. Journ., Vol. 276, 1890, Stuttgart, p. 279. 
Digest: Proc. Inst. Civ. Eng., Vol. 102, pt. 4, 1890, London, pp. 400-401. , 
Description of the process of stripping tin plate with acid ferrie sulphate, acid 
stannic sulphate, dilute sulphuric acid or dilute hydrochloric acid. 


1567. ScHuncK, Ep. Process for the use of tin-plate serap in the manufacture 
of malleable iron. 


Chem. Gaz., 1849, London; Amer. Journ. Sci. Arts, ser. 2, Vol. 9, 1850, New Haven, 
p. 279. 

A patent issued to Ed. Schunck covers the stripping of tin plate scrap by an 
alkaline persulphuret; the recovery of the tin by the evaporation of the solution and 
the smelting of the residue; also the treatment of the iron by washing, packing in 
sheet iron cylinders, heating to welding heat and hammering. 


1568. ScuuncK, E., Smirn, R. A., and Roscor, H. E. On the recent progress 
and present condition of manufacturing chemistry in the South Lan- 
cashire district. 


Rep. Brit. Ass. Ady. Sci., 31st meeting, Manchester, September, 1861, pt. 1, London, 
p. 119. 
The manufacture of compounds of tin-chlorides and stannate of soda briefly treated. 


Sexton, A. Humpoitr. See No. 1361. 


1569. Stacie, Ropert L. The double halides of tin with aniline and the 
toluidines. 
Amer. Chem. Journ., Vol. 20, 1898, Baltimore, pp. 683-646. 


1570. 


1571. 


1572. 


1573. 


1574. 


1575. 


1576. 
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SLATER, W. Alliages de zinc, d’étain et de plomb. 
Rey. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., sem. 2, Vol. 5, 1859, 
Liége and Paris, p. 187. 
From ‘‘ Chemical Gazette,’’ 1858, London. 


Smiru, J. Lawrence. Analysis of alloys of tin and antimony, 


Amer. Journ. Sci. Arts, ser. 1, Vol. 49, 1845, New Haven, p. 206. 
Translation and abstract from ‘‘ Chemical Gazette,’’? August, 1844, London, p. 347. 
Giving Chevalier and Lassaigne’s method. 


Separation of tin from antimony. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 1, 1846, New Haven, p. 107. 
Extract from Levol, A., Ann, Chim. Phys., January, 1845, Paris. 


Smitu, Oserztin. Nails from tin scrap. 
Trans. Amer. Inst. Mg. Eng., Vol. 17, 1889, New York, pp. 495-498. 
Method of making good quality of nails, at one operation, directly from tin scrap. 


SmitrH, R. A. See No. 1568. 


Srrena, A. Ueber einige mikroskopisch-chemische Reaktion. 


Neues Jahrb, Min., 1888, IJ, Stuttgart, pp. 142-146. 
The testing of tin is treated. 


TaxpoTt, J. H. On the quantitative separation of tin and tungsten. 
Amer. Journ. Sci. Arts, ser. 2, Vol. 50, 1870, New Haven, pp. 246-247. 
Separation depending upon reduction of stannic oxide by potassic cyanide, while 
tungstic trioxide is unaffected. 


TayLor, JOHN. On the smelting of tin ores in Cornwall and Devonshire. 
Trans. Geol. Soc. London, Vol. 5, 1821, London, pp. 358-868. 
Describes the smelting of ‘‘ mine tin ’’ in reverberatory furnaces and of ‘‘ stream 
tin ’’ in shaft-furnaces. The ‘‘ block tin ’’ of commerce is obtained from ‘‘ mine tin ”’ 
while ‘‘ grain tin,’’ a purer article, is obtained from ‘‘ stream tin.”’ 


1576a. TERRELL, S. L. The final stages of tin and wolfram dressing. 


1577. 


1578. 


1579. 


1580. 


Mg. Journ. Railw. Comm. Gaz., Vol. 83, 1908, London, p. 714, fig. 1. 
Deals with the final treatment of tin and tungsten after concentration and takes up 
calcining and acid treatment. 


THIBAULT, P. J. The metallurgical treatment of complex tin sulphides. 
Trans. Austr. Inst. Mg. Eng., Vol. 8, pt. 2, 1902, Melbourne, pp. 155-163. 


———, Whe metallurgy of tin. 
1907, London, pp. 250. 
First appeared as a series of articles under the above heading in Austr. Mg. Stand., 
in 1907, Sydney and Melbourne. 
Treats of the various branches of the metallurgy of tin, especially as practiced in 
Australia; methods of assaying tin ores and furnace products; the working of placer 
deposits by dredging and sluicing, and the reduction of ore. 


THIOLLIER, M. A. Visite aux mines et fonderies d’étain de Cornwall. 
Bull. Soc. Indust. min., Vol. 14, 2d ser., 1885, Saint Etienne, pp. 575-587. 
Also, Berg. Hiitt. Zeit., Vol. 45, 1886, Leipzig, pp. 360-363. 
Treated under heads: Reduction of mineral, treatment of slag left after first 
operation, refining of metal. 


Tuomas, V. Action du peroxyde d’azote sur les sels halogénés d’étain. 
C. R. Acad. Sci.. Vol. 122, 1896, Paris, pp. 32-35. 
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1580a. VAN OspeL, Epcar B. Determination of tin and antimony. 


Eng. Mg. Journ., Vol. 87, 1909, New York, p. 850. 
Gives a method which has proved satisfactory in the analysis of alloys such as type 
metal or of solutions containing only tin and antimony. 


1581. Vienon, Leo. Sur ]’étain. 


CG. R. Acad. Sci., Vol. 107, 1888, Paris, pp. 734-737. 
Discussion of the precipitation of tin from tin-chloride, and of the easy oxidiza- 
bility of the reduced metal. 


1582. ———. Sur loxydabilité et le décapage de 1’étain. 
CO. R. Acad. Sci., Vol. 108, 1889, Paris, pp. 96-98. 


1583. WeLLs, J. S. C. New method for the analysis of tin-ores, and for the 
separation of copper and cadmium. 
School Mines Quart., Vol. 12, 1891, New York, pp. 295-296; Vol, 14, 1893, p. 156. 
Reprint: Eng. Mg. Journ., Vol. 77, 1904, New York, p. 957. 
Description of assay by reduction of cassiterite with HCl and metallic zine. Note 
emphasizes fact that with some ores a piece of platinum must be used to effect 
complete reduction. 


1583a. WESTON, E. M. See No. 3d. 


1584. Wirtz, L. British patent, 20,496 of 1902. 
Eng. Mg. Journ., Vol. 76, 1908, New York, p. 362. 
Recovering tin and zinc from scrap. ‘‘ Dissolves the tin in hydrochloric acid and. 
then immerses galvanized iron scrap in the solution of chloride of tin, the tin thus 
being precipitated and recoverable, while the zine goes into solution as chloride.”’ 


1585. Wirmer, Lurner Ferree. The electrolytic determination of tin and its 
separation from antimony with a rotating anode. 
1906, Lancaster, Pa., pp. 3-19. 


1586. Worsry, JAs. W. Recovery of tin from tinplate clippings. 
Mg. Sci. Press, Vol. 83, 1901, San Francisco, p. 121. 
Describes processes of stripping tin scrap with hydrochloric acid and with sodium 
sulphate, sulphuric acid and sulphur dichloride. 


1587. Wricut, C. R. Apter. On certain ternary alloys. 
Proc. Roy. Soe. London, Vol. 45, 1889, London, pp. 461-481. 
Alloys of lead, tin, and zine, Vol. 48, 1891, pp. 25-82. 
Mixtures of lead, zinc, and tin at higher temperatures, Vol. 49, 1891, pp. 158-163. 
Alloys of bismuth, zine, and tin. 
A study showing the solubility of the metals in each other, and the mixtures and 
variations of the alloys upon cooling. 


1588. 


1590. 


1592. 


1593. 


1594. 


1596. 


Vv. SMINERALO@GY 


ApaeEr, J. B. Analysis of an anomalous variety of stannite (tin pyrites) 
from Cornwall. 


Chem. News, Vol. 25, 1872, London, p. 259. 
Analysis of a specimen of stannite showing some peculiarities. 


. Anonymous. A new tin mineral. 


Trans. Fed. Inst. Mg. Eng., Vol. 21, 1900-1901, Newcastle-upon-Tyne and London, 
p. 590. 

New tin mineral called stokesite discovered in Cornwall. Colorless, conchoidal 
fracture, formula, H,CaSnSi,0,,. 


See Nos. 673 and 674. 


Arzrunti, A. Kiinstlicher Kassiterit. 


Zeitschr. Kryst. Min., Vol. 25, 1896, Leipzig. pp. 467-470. 
“‘ Cassiterite has been repeatedly observed as a furnace product, formed by the 
direct oxidation of tin.’? An occurrence of this kind is described by the author. 


. Baver, Max. Zinnstein. 


Lehrbuch der Mineralogie, 1904, Stuttgart, pp. 556-558, figs. 3. 
General description of tin ore as it occurs in different localities. Composition and 
erystalline form. 


Becke, F. Ueber die Krystallform des Zinnsteins. 


Min. Mitth., 1877, Wien, pp. 243-260. 
Digest: Neues Jahrb. Min., 1878, Stuttgart, pp. 76-78. 


BERNHARDI, —. Bestimmung der Krystallisation einiger mineralischen 
Substanzen. 


Tasch. ges. Min., 1807, Vol. 8, 1809, Frankfurt-am-Main, pp. 76-86. 
On the crystal form of tin. 


BorgstroM, L. H. Ueber Kassiterit von Pitkaranta. 
Zeitschr. Kryst. Min., Vol. 40, 1905, Leipzig, pp. 1-12, pl. 1. 
Description of cassiterite crystals from Pitkiiranta, Finland. 


. Bourceors, Lion. Sur la présence de Ja cassitérite dans les scories de 


la fonte du bronze et sur une nouvelle méthode de reproduction de 


cette espéce minérale. 
Bull. Soc. franc. Min., Vol. 11, 1888, Paris, pp. 58-61. 


Bréacer, W. C. Die Mineralien der Syenitpegmatitgange der stidnor- 


wegischen Augit- und Nephelinsyenite. 
Geol. Fir. Stockholm Foérh., Vol. 9, 1887, Stockholm, p. 255. 
Also, Zeitschr. Kryst. Min., Vol. 16, 1890, Leipzig, p. 61. 
Nordenskidldine, a very rare borate of calcium and tin, is described. Interesting 
because it directly connects tin and boron. Composition: CaSnB,0,. Mentioned as 
occurring on the island Aro. 


226 


NO. 2 BIBLIOGRAPHY OF TIN——HESS 227 


MINERALOGY (Continued) 


1597. CHAPMAN, E. J. Tinstone pseudomorphs. 
London, Edinburgh, Dublin Philos., Mag. Journ. Sci., ser. 4, Vol. 6, 1853, London, 
p. 121. 
A paragraph upon the composition of pseudomorphs of cassiterite after feldspar 
twins. They carried 43.6 and 55.46 per cent of metallic tin. 


1598. Cotuins, J. H. On some Cornish tinstones and tin capels. 
Min. Mag. Journ. Min. Soc., Ist paper, No. 17, Vol. 4, April, 1880, London, pp. 1-20; 
2d paper, No. 18, Vol. 4, September, 1880, London, pp. 103-116; 3d paper, No. 24, 
Vol. 5, April, 1883, London, pp. 121-130. 
Vol. 4 contains 12 plates, 5 of which are colored. 
A description of Cornish tin-ores, and the minerals accompanying the cassiterite. 


1599. CronstEDT, AXEL F. Mineralogy. Translated from Swedish with anno- 
tations, and an additional treatise on the blow-pipe by Gustay von 
Engestrom. 


2d Ed. Vol. 2, 1788, London, pp. 618-643. 

Tin is treated under heads: Its properties; native tin; calciform ores of tin; calci- 
form tin ores crystallized; tin grains, calces of tin, mixed with metals; aurum 
musivum; observations on tin, 


1600. Dana, J. D. A system of mineralogy. 
1892, New York. (6th Ed.). 
Mineralogical descriptions are given as follows: Cassiterite, pp. 284-236; norden- 
skiéldine, p. 875; stannite, p. 83. 
An analysis is quoted from Leuchtenberg which shows the presence of tin in olivine 
found in a meteorite (p. 453) and a number of analyses showing the presence orf tin 
in tantalite and columbite are given on pp. 782-733. 


1601. Dausréer, A. Sur la production artificielle de quelques espéces minérales 
cristallines particuliérement de l’oxyde d’étain, de l’oxyde de titane 
et du quartz. Observations sur l’origin des filons titaniféres des 
Alpes. 

Ann. Mines, 4th ser., Vol. 16, 1849, Paris, pp. 129-141. 

Extrait par auteur, C. R. Acad. Sci., Vol. 29, 1849, Paris, pp. 227-229. 

Extract: Bull. Soc. Geol. France, 2d ser., Vol. 7, 1849, Paris, pp. 267-276. 

Report: C. R. Acad. Sci., Vol. 30, 1850, Paris, pp. 383-387. 

Extract: Neues Jahrb. Min., 1849, Stuttgart, pp. 712-715. 

Abstract: Amer. Journ. Sci. Arts, 2d ser., Vol. 9, 1850, New Haven, pp. 120-121. 

The first part of this memoir gives the results of experiments made by Daubrée, 

with a view of imitating the processes by which Nature may have acted in forming 
minerals. Instead of using fluorides, which are not so easily prepared, Daubrée 
generally employed chlorides. From the great analogy of fluorides with chlorides he 
considers that the results obtained with the latter may be safely supposed to occur 
with the former. The first experiment consisted in passing a current of stannic 
chloride and a current of steam into a red-hot porcelain tube. Double decomposition 
took place, and crystals of stannic oxide were deposited on the sides of the tube. 
The crystals were found to belong to the rhombic system, which shows that stannic 
oxide, like titanic oxide, is dimorphous. ‘The temperature of the end of the tube, 
where the crystals were deposited did not exceed 572° F. (300° C.), or, in other words 
was rather less than the melting point of lead. ‘Titanic chloride, treated in the same 
way, gave crystals of brookite; whilst a deposit of vitreous and-in part crystallized 
quartz was obtained from chloride of silica and steam.—C. Le Neve Foster. 
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1602. ————. Recherches sur la production artificielle des minéraux de la 
famille des silicates et des aluminates, par la réaction des vapeurs 
sur les roches. 


C. R. Acad. Sci., Vol. 39, 1854, Paris, pp. 185-140. 
Cassiterite artificially prepared by passing the vapor of stannic chloride over heated 
lime. 


See No. 1814. 
Davey, RicHARD. See No. 1603. 


1603. DAvEy, STEPHEN. Notice of pseudomorphous crystals of oxide of tin, 
found in Huel Coates mine, in St. Agnes in the year 1828. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 4, 1888, Penzance, pp. 484-485. 

A short description of pseudomorphs after feldspar. Crystals in many stages of 
replacement were found. 

Boase and Courtney (Bibliotheca Cornubiensis, Vol. 1, 1874, London, p. 106), state 
that this paper is really by Richard Davey, which is the name given in the index 
of the book in which the article occurs. 


1604. Drvirtz, H. Sarnt-CLarrE. De la reproduction de 1l’étain oxydé et du 
rutile. 


C. R. Acad. Sci., Vol. 53, 1861, Paris, pp. 161-164. 
The crystallized oxide of tin obtained ‘‘ by heating the amorphous oxide in a slow 
current of hydrochloric acid gas and again by a repetition of Daubrée’s first process.’’ 


1605. Drevitte, Sarint-CLarrE H., and Caron, H. Sur un nouveau mode de 
production 4 ]’état cristallisé d’un certain nombre d’espéces chimiques 
et minéralogiques. 


C. R. Acad. Sci., Vol. 46, 1858, Paris, p. 768. 
“The crystallized oxide of tin was obtained when stannic fluoride and boric oxide 
were heated together to whiteness.’’ No details. 


1606. Dirrr, A. Sur quelques combinaisons du bioxyde d’étain. 
C. R. Acad. Sci., Vol. 104, 1887, Paris, pp. 172-175. 


Fawns, Sypnry. See No. 1320. 


1607. Fretp, Freperick. On a specimen of tin ore hitherto undescribed. 
Rep. Brit. Ass. Ady. Sci., Vol. 34, Bath, 1864, London, 1865, p. 27. (Notes and 
abstracts. ) 
Description of two specimens of “slime tin,’? a variety of ‘‘ toad’s-eye wood-tin 
(sic).” 


1608. Foster, C. Le Neve. On the place and mode of occurrence of the 
mineral Andrewsite. 
Trans. Roy. Geol. Soc. Cornwall, Vol. 9, 1875, Penzance, pp. 163-164. 
A hydrous iron-copper-phosphate occurring with tin ore at the West Phoenix Mine, 
Liskeard, Cornwall. 


1609. Foutton, H. Ueber krystallisirtes Zinn. ’ 
Jahrb. k. k. geol. Reichs., Vol. 34, 1884, Wien, pp. 367-384, wood cuts 2, pl. of 
figs. 1. s 


Abstract:\ Min.°Mag. Journ. Min. Soc., Vol. 6, 1885, London, p. 148. 
Found that crystals of tin obtained from the molten metal were of rhombic form, 
generally twinned. Such crystals may also be obtained by electrolytic deposition. 
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1610. Fouqus&, F., and Livy, MicueLr. Synthése des minéraux et des roches. 


G. Masson, Ed., 1882, Paris, pp. 389-391. 
Treats of the making of artificial cassiterite. 


1611. Frenzer, A. Ueber den Kylindrit. 


Neues Jahrb. Min., 1893, II, Stuttgart, pp. 125-128. 
Description of a rare tin mineral, occurring in Bolivia. Composition, Pb,FeSn,Sb,S, ,. 


(Cylindrite.) 
1612. Gapvortn, S. A. Beobachtungen tiber einige mineralien aus Pitkaeranta 
in Finnland. 


Verh. Russ. Kais. min. Ges., 1855-1856 (1856), St. Petersburg, pp. 184-196. 
Descriptions of cassiterite crystals. 


GentTH, F, A. See No. 820. 


1613. Grancer, A. Sur un sulfophosphure d’étain cristallisé. 
C. R. Acad. Sci., Vol. 122, 1896, Paris, pp. 322-323. 


1614. Grea, R. P., and Lerrsom, W. G. Mineralogy. of Great Britain and 


Ireland. 


1858, London, pp. 355-361. 
Also, Neues Jahrb. Min., 1859, Stuttgart, pp. 186-189. 
1. Oxide. Cassiterite: a. Forms of crystals. b. Analyses, c. Localities. d. Descrip- 


tion of varieties, i. e. wood-tin, etc. 
2. Sulphide in combination. Stannine. 


1615. Hatty, —. Suite de l’extrait du “ Traité de Mineralogie.” 
Journ. Mines, Vol. 6, 1797, Paris, pp. 575-582. 


1616. HEAppEN, Wm. P. Stannite and some of its alteration products from 


the Black Hills. 
Amer. Journ. Sci., ser. 3, Vol. 45, 1893, New Haven, pp. 105-110. 
Discusses analyses of his own and of Titus Ulke’s of stannite alterations from the 
Peerless and Etta mines. He thinks that some of these alteration products may be 
soluble in water and this may explain the origin of the tin in various pseudomorphs. 


1617. ——-——. Some products found in the hearth of an old furnace upon 
the dismantling of the Trethellen tin works, Truro, Cornwall. 


Proce. Colorado Sci. Soc., Vol. 6, 1897, Denver, pp. 74-85. 

Abstract: Amer. Journ. Sci., ser. 4, Vol. 5, 1898, New Haven, pp. 93-96. 

Author describes ‘‘ wood-tin’’ (cassiterite) and compounds of arsenic, sulphur, 
iron, etc., formed in an old Cornwall furnace. He believes them: sublimation products 


but Pearce believes them to be from slow cooling of magma. 


See No. 1208. 
é 


re eee 


HerMAN, R. See No. 968. 
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1618. CHancepD to 1505a. 


1619. Hunt, Rospert. Researches on the influence of magnetism and voltaic 
electricity, on crystallization, and other conditions of matter. 


Mem. Geol. Sury. Great Britain, Vol. 1, 1846, London, pp. 443. 
Muriate of tin and iodide of tin briefly treated. é 
4 
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1620. Hurcninson, A. Ueber Stokesite ein neues Zinnmineral von Cornwall. 
Zeitschr. Kryst. Min., Vol. 34, 1901, Leipzig, pp. 345-352, text fig. 
Digest: Trans. Fed. Inst. Mg. Eng., Vol. 21, 1908, Newcastle-upon-Tyne and London, 
p. 590. 
New tin mineral called stokesite, discovered in Cornwall. Colorless, conchoidal 
fracture. H,CaSnSi,0,,. The mineral may be regarded as a tetrasilicate of tin 
and calcium. 


1621. JAMESoNn, Ropert. Mineralogy. 


3d Ed. Vol. 3, 1820, Edinburgh, pp. 155-169. 
Tin ore is treated under: External characters; chemical characters; constituent 
parts; geognostic situation; geographic situation; uses; observations. 


1622. JEREMEJEV, P. Krystalle des Zinnsteins aus Transbaikalien. 
Verh. russ. kais. min. Ges., 2d ser., Vol. 11, St. Petersburg, pp. 273-280. [Russian.] 


1623. ———-. Krystalle von Zinnstein aus einigen goldftihrenden Sanden der 
Region des Jenissei. 


Verh. russ. kais. min. Ges., 2d ser., Vol. 23, 1887, St. Petersburg, pp. 269-284. 
Digests: Neues Jahrb. Min., 1890, I (Ref.), Stuttgart, p. 16; Bibl. géol de la Russie, 
par Nikitin, St.’ Petersburg, 1887 (1888), p. 79. 


1624. Kon~tmMann, W. Beobachtungen am Zinnstein. 
Zeitschr. Kryst. Min., 1895, Vol. 24, Leipzig, pp. 350-365. \ 
Compares many measurements of cassiterite crystals. 


Lacroix, A. See No. 516. 


1625. LaunaAy, Louts pk. Formation des gites métalliféres ou métallogénie. 


1905, Paris, pp. 129-130. 
Brief summary in which he gives the ages of the tin deposits.of the world. 


Lettsom, W. G., and Gree, R. P. See No. 1614. 


1626. Martner, W. W. Contributions to chemical science. 
Amer. Journ. Sci. Arts, 1st ser., Vol. 27, 1835, New Haven, pp. 254-255. 
Describes crystals of metallic tin formed from a saturated solution of tin chloride. 


1627. Minter, W. H. On the forms of the crystals of tin. 


London, Edinburgh, Dublin Philos. Mag. Journ. Sci., Vol. 22, 1848, London, pp. 
263-265. 
Measurements of metallic tin crystals formed by electrolytic action. 


1628. N6aceratu, J. J. Gegenden von Zinnwald und Altenberg. 
Jenaische Lit. Zeit., 1823, p. 370. 
Review: Zeitschr. Min. fiir 1825, Bd. I, Frankfurt-am-Main, pp. 558-563. 


1628a. NorpENSKIOLD, A. E. Beskrifning 6fver de i Finland funna min- 
eralier. 
1855, Helsingfors, p. 162, 2d Ed., 1863, p. 26. 
Quoted in Dana’s ‘‘ System of Mineralogy ”? (6th Ed. 1909), p. 236. 
Describes ainalite, a cassiterite containing SnO, 88.95, Ta,O, 8.78, Fe,0, 2.04 CuO 
0.78=100.55 from Pennikoja in Somero, Finland, with tantalite and beryl] in albite. 


1629. Pearce, Ricuarp. Siliceous oxide of tin after quartz and allophane 
found in Cornwall. 


44th Ann. Rep. Roy. Inst. Cornwall, 1862, pt. 1, Truro, pp. 19-20. 
§ Not available to the authors. 
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1630. ————. Notes on the occurrence of pseudomorphs of oxide of tin after 
some unknown mineral from Bolivia. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 13, 1906, pt. 2, Penzance, pp. 150-152. 
Notice of cassiterite crystals that are apparently pseumomorphs, possibly after 
sulpho-stannites, as they are accompanied by what seem to be alteration products. 


1631. Penrietp, S. L. On canfieldite, a new sulphostannate of silver from 
Bolivia. 
Amer. Journ. Sci., Vol. 47, 1894, New Haven, pp. 451-454. 


Gives description and analysis of a sulphostannate of silver, containing germanium. 
Formula: 4Ag,S(Sn,Ge)S,. 


1632. Puinuies, J. Arraur. On the structure and composition of certain 
pseudomorphic crystals having the form of orthoclase. 


Journ. Chem. Soc., Vol. 28, II, 1875, London, pp. 684-687. 
Abstracts: Jahr. Chem. fiir 1875, Vol. 28, 1877, Giessen, p. 1249; Ann. Mines, ser. 
7, Vol. 18, 1878, Paris, p. 516. 


Results of the examination of some cassiterite crystals from St. Agnes mine. 


1633. Puintties, W. A description of the oxyde of tin, the production of Corn- 
wall; of the primitive crystal and its modifications, including an 
attempt to ascertain with precision, the admeasurement of the angles, 
by means of the reflecting goniometer of Dr. Wollaston: to which is 
added, a series of crystalline forms and varieties. 

Trans. Geol. Sov. London, Vol. 2, 1814, London, pp. 336-376, figures. 


Review Tasch. ges. Min., Vol. 12, II, 1818, Frankfurt-am-Main, pp. 548-544. 
The title is a fair digest of the article, which is a classic upon the subject. 


1634. Puitiies, WILLIAM. On the measurements, by the reflecting goniometer, 
of certain primitive crystals; with observations on the methods of 
obtaining them by mechanical division along the natural joints of 
crystals. 


Trans. Geol. Soc. London, Vel. 4, 1817, London, pp. 241-263; oxide of tin, pp. 
244-246; about 500 words. 

Gives method of cleaving cassiterite crystals by first heating them, so that faces 
parallel to all the sides of the common prism, its diagonals and faces of the primi- 
tive octohedron may be measured. 


1635. Pirsson, L. V. Mineralogical notes. 


Amer. Journ. Sci., ser. 3, Vol. 42, 1891, New Ilaven, p. 407. 


Description of crystals of hematite inclosing cassiterite, from Mina del Diablo, 
Durango, Mexico. 


1636. Prior, G. T. On teallite, a new sulphostannite of lead from Bolivia; 
and its relations to franckeite and cylindrite. 

Min. Mag. Journ. Min. Soc., Vol. 14, 1907, London, pp. 21-27. 

““The new mineral occurs in thin graphite-like folia embedded in glistening kaolin, 
upon a dark grey matrix impregnated with iron-pyrites; on one specimen it is asso- 
ciated with a little wurtzite in thin plates, and on the other with a little galena.’’ 
It is much like the other two minerals in physical character, but differs chemically, 
containing no antimony, only lead, tin and sulphur. Composition—PbSnS,,. 


Rarmonpt, A. See No. 870. 


Describes plumbostainite, a sulphide of lead, tin and antimony. 
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16388. 


1639. 


1640. 


1641. 


1642. 


1643. 


1644. 


1645. 
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RAMMELSBERG, C. Ueber die chemische Zusammensetzung des Zinn- 
kieses. 
Ann. Physik. Chem., Vol. 88, 1858, Leipzig, pp. 603-608. 
Digest: Neues Jahrb. Min., 1855, Stuttgart, pp. 72-73. 
Gives a number of analyses of stannite from Zinnwald and Cornwall. 


Rep, CLEMENT, and Scrivenor, J. B. The geology of the country near 
Newquay. 
Mem. Geol. Sury. Great Britain, 1906, London, p. 39. 


The so-called pseudomorphs of cassiterite after feldspar are really a replacement of 
that mineral by an aggregation of cassiterite, quartz and muscovite. 


RosenspuscH, H. Microscopical physiography gf the rock-making min- 
erals. 
Translation and abridgement by Jos. P. Iddings, 1889, New York, pp. 151-152. 
Microscopical-optical properties. Only one unquestioned occurrence noted of cas- 
siterite occurring as a microscopical rock-making mineral, where it occurs with 
rutile as inclusions in the lithia-mica of the granite of Greifenstein. 


SCHERTEL, A., and STELZNER, A. W. See No. 1643. 
ScRIVENOR, J. B., and Rertp, CLEMENT. See No. 1638. 


Sotty, R. H. Cassiterite, “ sparable tin,’ from Cornwall. 
Mg. Mag., Vol. 9, No. 48, 1891, New York, pp. 199-208, figs. 3. 
Brief digest: Neues Jahrb. Min., 1892, II (Min.), Stuttgart, p. 15. 
Descriptions of the tin crystals of various mines of Cornwall. 


Srencer, L. J. Crystallized stannite from Bolivia. 


Min. Mag. Journ. Min. Soc., Vol. 18, 1901, London, pp. 54-65, pl. 1. Read Novem- 
ber 14, 1899. 

Reprint: Zeitschr. Kryst. Min., Vol. 35, 1902, Leipzig, pp. 468-469, pl. 12, figs. 3-7. 

Reviews the literature upon the crystallization of stannite, and shows from measure- 
ment of specimens from Bolivia that the mineral crystallizes in the scalenohedral- 
tetragonal system. Crystals 1-1.5 mm, across and had the composition. Cu,FeSn§,. 

Reviews specimens from Oruro, Potosi, and Tatasi, Bolivia, and from Cornwall. 


STELZNER, A. W. Ueber Franckeit, ein neues Erz aus Bolivia. 
Neues Jahrb. Min., 1893, II, Stuttgart, pp. 114-124, 
Composition, Pb,FeSn,Sb,S, ,. ; 

STELZNER, A. W., and Scuerret, A. Ueber den Zinngehalt und itiber 
die chemische Zusammensetzung der schwarzen Zinkblende von Frei- 
berg. 

Jahrb. Berg. Hiitt. Kon. Sachsen, 1886, Freiberg, pp. 52-70, pl. of figs. 1. 


THIBAULT, P. J. Conradite. A new mineral compound of tin. 
Austr. Mg. Stand., Vol. 33, 1905, Sydney and Melbourne, pp. 124-125. 
Discovered by author at the Conrad Mines, Howell, New South Wales, in 1902. 
Composition, 7SnO2+Fe,0,, being a compound of stannic and ferric oxides containing: 
Tin, 68.44 per cent, iron 9.2 per cent, oxygen 22.32 per cent. Absolutely insoluble 
in nitric, hydrochloric, sulphuric and hydrofluoric acids and aqua regia. Specific 
gravity about 6.2; not attracted by the magnet. 


TRECHMANN, C. O. On a probably dimorphous form of tin; and on some 
crystals found associated with it. 
Min. Mag. Journ. Min. Soc., Vol. 8, 1879, London, pp. 186-192. 


Two forms of crystals apparently obtained by electrolytic and dr; methods of 
manufacture of metallic tin crystals. 
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TWEEDy, W. M. See No. 478. 


Pseudomorphs after feldspar. 


1646. Utxe, Tirus. A new tin mineral in the Black Hills. 

Trans. Amer. Inst. Mg. Eng., Vol. 21, 1898, New York, pp. 240-241. 

Mr. Ulke has named this new tin mineral ‘‘ Cuprocassiterite.’’ | ‘‘ Cuprocassiterite 
is a light-yellowish te malachite-green mineral of an earthy fracture, dull glance, and, 
in the Etta mine, found with cassiterite filling cavities in a compact quartz gangue. 
Hardness, 3, specific gravity, nearly 5, streak, white.’’ 

Analysis: 62 per cent Sn, 13 per cent Cu, and 6 per cent H,O, with traces of 
iron and silica, 


1647. VLAANDEREN, C. L. Bepaling van de hoeveelheid tinoxyde in tinerts 
aanwezig. 
Jaarb. Mijnw. Ned. Oost-Indié, 1872, I, Amsterdam, pp. 269-273. 


1648. Voat, J. H. L. Kiinstliche Bildung von Kassiterit durch einen ein- 
fachen Oxydationsprocess ohne Gegenwart von sogenannten ‘“ agents 
minéralisateurs.” ; 

Zeitschr. Kryst. Min., Vol. 31, 1899, Berlin, pp. 279-280. 


1649. WooLtnoucH, W. G. Symmetrically distorted crystals from Western 
Australia. 


Journ. Proc. Roy. Soc. New South Wales, Vol. 35, 1901, Sydney, pp. 332-335, pl. 1. 

Crystals of cassiterite from Pilbarra, West Australia, are so distorted as to appear 
monoclinic, Intergrown with monazite which the author thinks may have caused the 
distortion. 

See Molengraaff, G. A. F. (No. 1052) for similar crystals from Swaziland, also, 
Lacroix, A. (No. 516) for like distorted crystals from France, 


1650. 


1651. 


1652. 


1653. 


1654. 


1656. 


1657. 


VI. MINING AND MILLING 


ANONYMOUS. The losses in dressing Cornish tin ores. 


Eng. Mg. Journ., Vol. 55, 1898, New York, p. 295. 
Brief description of improved methods and results gained. 


See No. 312. 


CARCANAGUES, —. Mémoire sur la préparation mécanique du minerai 
d’étain dans le Cornwall. 
Ann. Mines, ser. 7, Vol. 14, 1878, Paris, pp. 209-239. 


CHARLETON, ARTHUR G. See No. 1310. 


Cotuins, J. H. On the use of the impact screen in tin dressing. 
Trans. Inst. Mg. Met., Vol. 15, 1905-1906, London, pp. 524-525. 
Mg. Journ. Railw. Comm. Gaz., Val. 79, 1906, London, p. 511. 
The author reports that the impact screen is for the first time, as far as is known, 
being used for tin dressing at Wheal Kitty mine, and with very satisfactory results. 


ComMMANS, Ropert EK. The concentration and sizing of crushed minerals. 
Proc. Inst. Civ. Eng., Vol. 116, 1894, London, pp. 3-66. Discussion and corre- 
spondence pp. 67-1138, figs. 50. 
An account of methods and apparatus used in treatment of ores including tin ores, 
to render them marketable. 


Fawns, Sypnry. See No. 1320. 


Frerauson, Henry T. On the mechanical appliances used for dressing 
tin and copper ores in Cornwall. 
Proc. Inst. Mech. Eng., 1873, London, pp. 119-137. 
Discussion, pp. 187-152. 
Treated under the heads: Tin dressing, stamping, buddling, calcining, treatment of 
slimes, pulverizing. 


. FRECHEVILLE, R. J. The results obtained by the Cornish system of 


dressing tin ore, with observations thereon. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 1, 1887, Camborne, pp. 93-104. 
Reprint: Eng. Mg. Journ., Vol. 40, 1885, New York, pp. 416-417. 
A paper discussing the amount of tin saved at the mines, the amount caught by 
the stream works, and amount finally lost. 


Henwoop, W. J. On the manipulation to which the ores of tin and 
copper are subjected in the central mining district of Cornwall. 


Trans. Roy. Geol. Soc. Cornwall, Vol. 4, 1838, Penzance, pp. 145-165. 
Description of stamps, buddles, kieves, ete., used. Also roasting furnace and jigs. 


Hicks, JAmres. Treatment of slime tin. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 4, 1893-1895, Camborne, pp. 111-128. 
Discussion, pp. 123-187, figs. 4. Read December 20, 1892. 
‘<The increasing importance of the careful treatment of slime tin arises from the 
fact that as our mines increase in depth the tin in the stone becomes finer in grain.’’ 
Mentions the fact that ore is being crushed finer than formerly, and discusses the 
loss of slimes in the Red River and the recovery by streamers. 
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1658. KUNHARDT, WHEATON B. The practice of ore dressing in Europe. 
School Mines Quart., 1884, New York, pp. 103-104. 
Describes calcining, to fissure tough rock, ag practiced in tin districts of Saxon 
Erzgebirge; and roasting, to decompose arsenopyrite in tin ore. 


1659. MacArister, Donatp A. Notes on ore dressing in Cornwall. 

Summ. Progr. Geol. Surv. United Kingdom for 1904 (1905), London, pp. 1538-163, 
fig. 1. 

Present high price of tin makes it probable that some abandoned mines could be 
profitably worked by modern methods. Im early days lodes were worked for only one 
of the metalliferous minerals, rest thrown to waste. Can be made to cover cost of 
mining and dressing if it carries only a little under 1 per cent (22.4 pounds per ton) 
of ‘* black tin’’ which generally contains over 90 per cent cassiterite and yields on 
smelting about 65 per cent of metallic tin. 


1660. Pearce, RicHArp. Losses in vanning tin ores. 


Mg. Journ. Railw. Comm. Gaz., Vol. 77, 1904, London, pp. 116-117. 
Gives results of experiments in vanning material containing a known amount of 
cassiterite. 


See Nos. 1546 and 1547. 


1661. Puitiies, Joun. Improvements in dressing of tin. 
Mg. Journ. Railw. Comm. Gaz., Vol. 15, 1845, London, p. 184, fig. 1. 
Explanation of diagram of improved furnace for calcining tin ore. 


Sexton, A. HumBott. See No. 1361. 


1662. SkEWES, EpwArpD. Magnetic separation of tin and wolfram at Gunnis- 
lake Clitters. 
Eng. Mg. Journ., Vol. 76, 1908, New York, pp. 424-425, 700 words. 
After crushing and separating the concentrates are calcined and then run through 
the magnetic separator. One magnet picks up the iron oxide made from pyrites, and 
a second picks out the wolframite. Tin ore sold ranks as best in Cornwall. Yield of 
tin 0.878 per cent, wolframite 0.72 per cent. 


1663. TAytor, J. On the economy of the mines of Cornwall and Devon. 


Trans. Geol. Soe. London, Vol. 2, 1814, London, pp. 309-327. 
A general treatise upon the business methods of mines in Cornwall and Devon, 
including operations of the tin mines. 


1664. Trerrett, S. L. The final stages of tin and wolfram dressing. 
Mg. Journ. Railw. Comm. Gaz., Vol. 88, 1908, London, pp. 714-715, figs. 2. 
“Deals with tin and wolfram after concentration, considering fine and rough con- 
centrates.’”’ 


1665. THomaAs, CuAs. Tin dressing. 
50th Ann. Rep. Roy. Cornwall Polyt. Soc., 1882, Falmouth, pp. 182-186. Discussion 
pp. 186-193. 
Treats of methods and improvements that will reduce the waste of tin resulting 
from dressing. 


1666. THomas, R. ArtHur. On crushing and concentrating at Dolcoath mine, 
Cornwall. 
Trans. Inst. Mg. Met., Vol. 7, 1899, London, pp. 175-180. Discussion, pp. 180-190. 
A general description of the treatment of tin ore at the mine; crushing and con- 
centration, roasting and reconcentration, with accounts of experiments, 


226 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 


MINING AND MILLING (Continued) 


1667. TreGAy, W. All about tin; an enquiry. 


Mg. Journ. Railw. Comm. Gaz., Vol. 50, 1880, London, pp. 49, 76, 105, 190, 
Treats of tin dressing. 


1668. WiLtiAMs, R. H. Tin dressing and Williams’s buddle. 
Mg. Journ. Railw. Comm. Gaz., Vol. 47, 1877, London, pp. 487-488, 684-685, 
Description of, and results obtained with Williams’s buddle. 


796. 


Wik. STATISTICS 


1669. ANonymMous. Statistics on tin in Cornwall, ete. 
Trans. Roy. Geol. Soc. Cornwall, Penzance, Vol. 1, 1818, pp. 250-251. Vol. 2, 1822, 
pp. 424-427. Vol. 3, 1827, pp. 339-341. Vol. 4, 1838, p. 491. Vol. 6, 1846, p. 358. Vol. 
7, 1865, p. 112. Vol. 8, 1871, pp. 442, 443, 444, 446, 447, 448, 452-453, 472, and table 
14, Vol. 10, 1887, pp. 153-155. 


1670. ————. La situation de ]’étain. 


Métallurgie, Vol. 32, 1901, Paris, pp. 1013, 1015. 
Gives statistics of important tin producing countries from 1885 through 1899. 


1671. ————. Supplement to government gazette of Western Australia, No. 66. 


M. S. No. 61, Perth, November 25, 1904, pp. 2963-2969. 

General return of ore and minerals, other than gold, showing the quantity pro- 
duced and the value thereof during 1904 and previous years. 

The statistics of tin production are published annually in this form. 


1672. ————. Japan in the beginning of the 20th century. 
Published by Imperial Japanese Commission to Louisiana Purchase Exposition, 1904, 
pp. 293, 321. 
Gives the output of tin by years from 1892 to 1902, inclusive. 


1673. ————. Return showing the quantity and value of tin exported from 
Tasmania from 1880 through 1904, compiled from customs returns 
only, and tin ore produced during 1905. 
Rep. Secr. Mines, Tasmania, for 1905 (1906), Hobart, p. XVII. 


1674. ————. Billiton and Banca tin. 
Mg. World, Vol. 24, 1906, Chicago, p. 778. 
Giving the Banca tin production from 1881 to 1906 (25 years) as 184,349 long tons. 
During last ten years from 1896 to 1906 Billiton produced 46,938 long tons. 





1675. Tin from the Malay Peninsula. 


Mo. Bull. Int. Bur. Amer. Repub., Vol. 23, November, 1906, Washington, D. C., 
pp. 1179-1180. 

As the sliding scale of prices for Bolivian tin is regulated by the quotations for the 
Straits Settlements product, a report on the subject by United States Consul General, 
D. F. Wilber is given. 


1676. ANNUAL Report, Department of Mines, New South Wales, from 1875. 
Sydney. 
Gives statistical and other inforination about the tin output of New South Wales. 


1677. Cocuian, T. A. A statistical account of the seven colonies of Aus- 
tralasia. 
1892, Sydney, pp. 142-145. 
Tin of New South Wales, Tasmania, Queensland and Victoria described briefly. 
Production for 1890 given. Fluctuaticns in the price of tin. 
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1678. ———. A statistical account of the seven colonies of Australasia. 
1899-1900. 
1900, Sydney, pp. 1-836, map 1. 
Includes tin production in Australia. 
1679. ————-. Tin. A statistical account of Australasia and New Zealand, 


1903-1904. 
_ Sydney, pp. 933-936. 


New South Wales, p. 934; Western Australia, p. 935; Victoria, p. 935; South 
Australia, p. 935; Queensland, p. 935; Tasmania, p. 934. 


1680. Cottins, J. H. Seven centuries of tin production in the west of 
England. 
Trans. Mg. Ass. Inst. Cornwall, Vol. 38, 1892, Camborne, pp. 178-193. 
“Estimates the total produce of metallic tin in the West country between 1201 
and 1800 A. D. to be 875,900 tons, from which it may be reckoned that 711,990 tons 
were yielded between 1201 and 1750 A. D., from both Cornwall and Devon. Of 283,000 
tons of tin yielded between 1201 and 1600 A. D., 75,000 were derived from tin stream 
gravels; and of 573,800 tons yielded between 1601 and 1800 A. D., 473,000 tons were 
derived from tin stream gravels.’’ 


1681. Eart or Mount Epecumse. Production of tin in Cornwall. 


Journ. Roy. Inst. Cornwall, Vol. 8, 1886, Truro, pp. 8-9. 
The tin produced in Cornwall from 1873-1883 given. 


1682. EHRENWERTH, J. von. Production an Zinn in den Jahren 1881 bis 1890. 
Oest. Zeitschr. Berg. Hiitt. Vol. 41, 1898, Wien, p. 220. 
Statistics showing the tin production of the world for the years 1881 to 1890. 


1683. ENGINEERING and Mining Journal. 
Since Vol. 17, 1874, New York. 
Annually collects statistics of the world’s tin production. 


1684. Estrapistica Minera Espafia. 
Annual, Madrid. 
Tables showing production of tin producing provinces of Spain, 


1685. GreAT Britain. Home Office. 

London. 

Title varies: 1882, Mineral statistics of the United Kingdom of Great Britain and 
Ireland. J 

1883, Mines and minerals. Summaries cf the reports of the inspectors of mines. ... 
and mineral statistics of the United Kingdom of Great Britain and Ireland. 

1884-1887, Mines and minerals. Mining and mineral statistics of the United King- 
dom of Great Britain and Ireland. 

1888-1894, Mines and minerals. Mineral statistics of the United Kingdom of Great 
Britain and Ireland with the Isle of Man. . . 

1895-1896, Mines and quarries. Mineral statistics of the United Kingdom of Great 
Britain and Ireland with the Isle of Man. 

1897, Mines and quarries: General report and statistics. .... Issued in four parts: 
Pt. I. District statistics. Pt. II. Labor. Pt. III. Output. Pt. IV. Colonial and 
foreign statistics. 

General statistics of tin. 


1686. There is no reference bearing this number. 


1687. Hunt, Rosert. On the present state of tin production and the tin trade. 
Rep. Proc. Min, Ass. Cornwall and Devon, for 1874 (1875), Truro, pp. 35-40. 
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STATISTICS (Continued) 


Gives number of productive tin mines, quantity of ore produced, and average price 
per ton, of the Cornwall mines from 1864-1873; also production and price of foreign 
tin for same years. 


1688. ————. Mineral statistics of the United Kingdom from 1853 through 
1880. 


London, 


1689. JAARBOEK van het Mijnwezen in Nederlandsch Oost-Indié, from 1872, 
Amsterdam to 1899. Batavia since 1900. 


Publishes statistics of tin produced in East Indies. 


1690. KounrpBine, S. La production miniére et métallurgique de la Russie en 
1885 (Bulletin). 


Rey. Univ. Mines, Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 4, 1888, 
Paris and Liége, p. 88. 

(Extrait d’un rapport de M. Koulibine.) 

Etain—Une seule usine, situ¢e dans le gouvernement de Wyborg, s’est occupée du 
traitement de l’étain. Elle n’a produit que 14,087 kg. de métal raffiné. (Whole 
reference.) 


1691. ——. La production minerale et metallurgique de la Russie en 1887. 


Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 11, 1890, 
Paris and Liége, p. 314. 

(Extrait du rapport de M. Koulibine.) 10¢ 351 d’étain ont été retirées du traite- 
ment de 1738t, de minerais 4 l’usine de Pitkiiranta (Finland). (Whole reference.) 


1692. ————. Tableau de l’industrie minérale de la Russie en 1888-1889. 


Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 3, Vol. 16, 1891, 
Liége and Paris, p. 214. 
Tin production in Pitkiiranta (Finland); 1888, 1.186 poods; 1889, .721 pood. 


1693. MacArister, Donatp A. Total quantity of tin, copper and other min- 
erals produced in Cornwall, particularly with regard to the quantities 
raised from each parish. 

Summ. Progr. Geol. Surv. Great Britain for 1906 (1907), London, pp. 182-139. 


1694. METALLGESELLSCHAFT. Comparative statistics of lead, copper, tin, silver, 
nickel, aluminum and quicksilver, from 7th year, 1890-1899. 


Frankfort-on-the-Main. 
Publishes estimates of the world’s production and consumption of tin. 


1695. Rerorr on Mineral Industries in the United States at the eleventh 
census, 1890. 


1892, Washington, D. C., p. 249. 
For 1889, California, South Dakota, Virginia. 


1696. Minera Industry. 
Vol. I, 1892, New York; New York and London since Vol. 3, 1895. 
Publishes annual articles on the production of tin throughout the world. 


1697. Mrnerax Statistics of Victoria, 1873-1877 to 1885-1888, also Reports and 
Statistics since 1890-1891. 


Melbourne. 
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STATISTICS (Continued) 


1698. PLuMMeEr, JoHN. Australian mineral production and export. 
Mg. World, Vol. 25, 1906, Chicago, p. 4380. 
Statistics of tin production during 1904 and 1905. 


Rouker, CHAs. M. See No. 1357. 


1699. Sparco, T. Statistics and observations on the mines of Cornwall and 
Devon. ; 


1864, London. 
Not available to the authors, 


See Tasmania, Government geologist No. 1134. 


1700. TRASENSTER, PAuL. Revue economique et statistique. 


Rev. Univ. Mines Mét. Trav. Publ. Sci. Arts Appl. Indust., ser. 2, Vol. 18, 1883, 
Paris and Liége, p. 480. . 
Estimates the tin production of the world during 1879, 1880 and 1881. 


Victoria. See No. 1222. 
Watson, J. Y. See No. 483. 
WEEKS, JOSEPH D. See No. 13872. 


1701. WuHirney, J. D. The metallic wealth of the United States. 
1854, Philadelphia, p. 510. 
Abstract: Zeitschr. Berg. Hiitt. Sal. preuss. Sta., Vol. 2, 1854, Berlin, p. CXXXII. 
Table giving the mineral production of the world for the year 1854. 


INDEX 


[Prepared by Lancaster D. Burling.] 


Reference 
Number 
Nae FER) occured ejay cyelecosecoyoceys, suo) suolthb sacle Aeke ha aS SMOG. ibe oelaise 796 
ACN TOON etm Ors EDisiaotas sy ches carey af etrog ems cr ey Sine) oy oi onai ti os silasbu oy sh evapcusy es ave, deters Later seal eiS Mts 1428 
Abbaretz, see France, Lower Loire. 
PAUIDOEE.; GEOL LG) Vly, caayshes cis a scope eu easce. Wels BANG ARIAS RCH e s , Tekh easy eto erbieiels mast 309 
Aberfoil River, see New South Wales. 
PAH DUT eed VIN CS) Es gaye ee siete career er arohene tel onsigiele’ «ai hen = ore, ofale Rove REE eRe aRdIo Saha der eye 7 
PAGANTISES FUQDELE jc aimee arated cratanaia eearere wand Pte Gat Ohashi. Re stckl. cin Bde liot 795 
Acamistla, see Mexico, Guerrero. 
PANO Ne, Ebice jaceo asvan cone CAMs A eRe SI RE h eT by b SHOTS Eo Maha’ ohSla) oleied Maree 1588 
Aeschynite, see Association of tin with. 
Africa: 
Beck on tin’ deposits; iny southern! Atrican soils. ox ye selt biald fe dehs evatewr os ¢ 1 
Gibson on tin in metamorphic areas of southern Africa........... 2 
Hous On tin, in ee eereres wee ae ee at bats seh Sina ah ieeeeaes 1340 
Recknagel on the origin of the South African tin deposits.......... ‘8a 


Voit on the economically valuable mineral deposits of South Africa. Be 
See also Cape Colony, French Kongo, Kamerun, Kongo, Madagascar, 
Nigeria, Pretoria, Swaziland, Transvaal, South Africa. 


ASricolas .GEoreivisiasees «ee ete «WlOikett. Sita ote Slee ol Abel cve BOs: Me WCabete oho Risholel es 1277 

Aguas Calientes, see Mexico. 

AP Uilend: POSES Giniiz ts CA eyes ASPs el chs: olleld ehahsds ofcolalebdets tisibile's ats ole oia2, (os 

MIN ALS, WNOLG CNSKIOL ;OWy UM HMM ATN GL. 57s ehoso vie ieumiesieile lesieiweieile: 1 kath cerotele 270) 1628a 

PMG OT IN SAM ey HES AVE ES SATE NaR ENG cate srelelece ola. babes gic sddterenctdiiers Geb oftks olathe Rieke Atal 

Akwa-Ibama district, see Nigeria. 

PEA ATN As UIT GAIN «jn; cvexexcuouoneuaysxak seeven sy'arsyones suey stetpeetst obeys bts Merete abode ete ils Lin. dts ete 4, 1281 
BENE GIGE GN IM Te occ, ccerciociiiels cre: Nase th ole Aho Redee eee eee 5, ele as 1200, 1301 
Benedict on the Broad Arrow Mine near Ashland, Clay County.... 5 
HOA Ge ATL OW) a WLITUC ssc .ozeve serene ioxcasesteiensiiyeacasaoteacyoNcvencaoxeht nov dsiohe) Seth dain Te aye 5 
Coosa; County, tin in. Aaa sst. debate. laldieelehedckite old ster ght okatswe wale 6 
VASO IME TIM. i io.cc, se, w:a:eissesee are wed anodes, MOA SS ohtete ick oats fale chs ney otrane 1208a 
EVEN OM. CIM SIMS osc odes c,clee she tek tborelaiebttsisiet: akbcheiicte sleitaele aledel Tors 1213 
hain Sspongulny ins COOSA, COUMtY i. srcjate sic) st svete ere alors atsterace leith ar oft nde Be cwiel 6 
PVM TE OM LMG Mer sya tasses (so. y's c'isne''e (ola a te ladeyel ehegseacarevansvereidRtn okt oge aot otelookale 1357 
See also United States. 

Mulamiecnstia latent eee eis oa a ee a ee ee 2 7, 12a, 12b, 1196, 1292 
Adainjonetin deposits of theiYorks regione. Vo akiaeiou. ta) IMs Serta u 
PA TAO Me PEOEVCL witli; OM 2 mielsleueis rete eens mishcrene eMalcieht tele cde tclecoks hab ees, «et ait tate 8 
Beales ongtin in Seward) Peninsulazn i: wis the. Sete eis aes 13 
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Alaska—Continued. ene 
Bell on tin on Cassiterite Creek, a branch of Lost River........... 16 
Bell onstinenear (Porte Clarencemacurasisies cle leecls wiereteria cseterieleieto tore 14 
Bell on tin in Seward Peninsula and on Lost River................ 15 
Brooks on reconnaissances in the Cape Nome and Norton Bay 

TELTOMS: 5.2555 wiles dete capeire ya ys Neus, steve ran lla ede wave oiais, «ieee nie Oe ee deg 

Brooks ‘on 'tinvon Buber Creek. ces awe siclois etete si celaler eis rostrata aL 
Brooks on tin, localities Mink. . ccrsccreneres cle wie eee eto sy ereslorersieres onsietelenereie 18 
Bucky Creeke soccurrenCeiob winsiOnyvsirertey vse iorekerortererente 12651 13; 129--98b;-30 
Bubners Creeks «DM OM.eeevor .savovevorcvon torch tehoeshenercickctotetere rotor heir el Tee eIeIeae 8, 17, 24 
Cape Mountain, occurrence of tin ime.2018.. Se. Se? ae 12¢, 18, 22 
Cape Nome: regions, TecONNAISSANICE (OF \.i.j6.c.0re1ecevexerovevonsrorchels, noid tate clot A? 
Cape Prince’ of Wales) tin Ome sole cstlenis « Medi in ere, rare aie Sete andr teh) ae 13; 25 
Collier on tin in, see No. 1364. 
Collier on: tinying Seward) Peninsular nae over oiniercyeretemiaele etetoteniaerciete 19, 23 
Collier on) tin inthe York region’. 25... ... (SLR Tost aetna tate a eee cet 20, 21, 22 
Courtis on tin placers 12 miles northeast of York..............0000. 24 
Ears Mountain, occurrence of tin. imliv ait lo. Sek Rieneak.. oe. 12¢c, 18, 29b 
Hair banks! 7 ellomaeitim sims.) 05 .< encceraveketers leaeve ro </ereie Gvelate oioiare miae ieiereICe eas 23 
FawOs: OD Cin Tier sce «oe cE Se TE VERO. OLE CIty See 1320 
Fay on area, climate, vegetation, geology, tin deposits, mining, 

economic conditions, and prices of provisions in............... 25 
Fay on tin deposits of Cape Prince) ofiWialessieu.c Hs. a Eee 25 
FilleryA Creeks: tin on yts: (isis AF Me Sa RTS AS ED ES 30 
Garrisonvon! tintion/ YOrkKORAVeEr occa) lee chew eleleieud otbbleel. Miele aoe) 1207 
Hess on tin deposits of York region, Seward Peninsula............. 26, 27 
Hill on history of the York tin mines, Seward Peninsula........... 28a 
Hill on tin deposits of the York region... .s4 9ale . soe. cea oe 28 
Jacobs on the mineral exhibit at the Alaska-Yukon-Pacific HEx- 

DOSLCION « eineie S00 os eevee, 0:18\6 0-0 5 le, 0 GAR EIRE Bo, Elan Babs gabe ge RANI apo 28b 
Knopf on production of tin in Seward Peninsula through 1908..... 28b 
Knopf on tin deposits of Seward Peninsulaz.%. saa. Jooeieih. Rane. 29, 29a 
Knopf on tin. minerals, Of AlaS Kav ic. sccveucsecsrexexohoveyciexcuciononsrertehorael ccslenenetate 29b 
LostiRiver, occurrencesof tin, OMs.. . 2 ssc ccc we oe oth chteioeieie okie 12¢c, 29b 
Lost. River region, tinting s. isos. Gale. Faerie oe Bese 9, 18, 15, 16, 18, 22, 31 
NG wlaiid.7Ont tims dicts roncile to sejeever desc koiee to feu tesco uc Ratti e seer er eels 1346, 1347 
Newland. on tin.on. Buck and. Fillery .Creeks. .2i.. #53. .0(tiii). ee 30 
Newland. on, tin in, Lost, River Gisttich. cs cist «6s. s/s:cim cre 5 Able = theksieeens 3 
Norton Bay. region, reconnaissance, Of; 06.6... 5 ohh. thls MO. epitlere Alte 
Obly¥. ONS tIMV INS 65.5 he esis es 5 ois. 0.500. oreo Sed Relote Mike che Aba hai eee tear: 1215 
Pavone ON: UUM TI arencjore oie wie oie cheese siehetere te islelon.ob che kaire toner ere tenes reat enema 32 
Paviov on tinvin’ YOrEK regions «oo. He oie oie cere edt ee mam ere R atte) tereia cnet 1216 
Port (ClarenGe Biting Catereieis rm «less 2) e'slnieleisiele eielele eigieteloreeiotoe eater tent vens 14 
Rickard on tin deposits of theWorkiregigme sss Jt). eriscsissk: S02 2 1) 3 
Seward .Peninsullas wtinvaime ic... 25 = = vies cle wie wc ete elee op ee et eote 7—31,133, 35 


Seward Peninsula, York tin mines, history of............ eel. Siaiofete 28a 
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Alaska—Continued. Reet 


Seward Peninsula, see also York, Cape Nome, Norton Bay, Cape 
Prince of Wales, Port Clarence, and Lost River regions. 


Scruthers) andeeratteoneci my 1srorveova ie serersaete is els shone Matstahchsitele: cel silage 1364 
OM ELT UTE ce che uite ote tol oh ei ser ated ote: oko e 3i.e) a)ahe ac iaiiel’esay.oc sere! sharia a0)" 3 
Walcott (OnwaIScoVverya Olmtilt Wear” VOL Kesey ete sre spe cer cMelsiageiscaleiensss: e\slsis 35 
Wonk Gin lZemllLeser ORUMCAStOLs os co ortehe tera oreleve'sieicleteheeucteha eusyeLaat oats 24 
Work resion, tin imessst os Li, LS; 20" 21 22) 24) 26; 27; 28.005, cop; 

193, 1216 
OTK ECL VCT Atlas OM rer wenctefercter ta clicNeltetole 's/ sioketeictalerete eiterese afiartel citer eile tabeselteren tiatte 1207 


Albany, see Victoria. 
Abbite, see Association of tin with. 


Alexandria, Smirke on tin trade between Britain and................ oe 417, 

Allanite, see Association of tin with. 

PAM A Cee et av a cPey aerate oy ah arava acetate VE er Sy lay ciroud si ouct shleyeelleussVsigel's) 6, oye lenalterens shes eceaene bre 1429 

PMULE NMA TES di EL sorava cysts level oreverctetatteiellolle tole oi cuseketetois| saeks'is\lolispq eile -s(eve,e)ie¥ey\esajeronsye"ses 1430 

PANE TRAE DS TSG oi a hehe vepcvateceren ceetoter aoe reRetel eV eel one site nslig  sforererere leis wlgteyereLsuene Sreretes Saou AO: 

PASTA ot Hrciarcvevoila-oibee Tavern charsteeneterete te etetcle dere se:icipsusushelia raver ths ae eles: susie, euwlepeiay'ssa:s opap'e 1431 

PANE Tabees [bln Sts i Sane noch chev a ate ea oth oreRe RST OneT evel ielin) eh ouaici sol cuonoiens)-cpe: oe! ec tiele sgaioue eveyeisicheteye 579 

Allier, see France. 

Allophane: tin oxide after quartz and allophane in Cornwall............ 1629 

Alloys Wrichts ont (ay Seneral tarticle) isaac ccots oie.«) o.a61)'s.< «1 so) alsys) =ye) oes, 258 1587 

Alloys of tin: 

~ Allen on: alloyswith, copper and Manganese ... csi cis ccs ge esse cys cee 1431 

ANITeENRONeCS FIM ATT OM Oba GUMMY dyet s aisiete: sis ols! ovo. eis eve ek ahensie: ousr-exo) siisielfonsns 1430 
AMIENS, SIS: O fia arevers okaeror ete ereretere ai alone <taiehs 1433, 1449, 1450, 1538la, 1571, 1580a 
Babbitt metal, composition, uses, and analyses..............e02e00- 153la 
Berthier lon analy Si su Ol ererersseteioiss ce cieks\e elesversts.c 2 pvclarmcreveveleporses 1449, 1450 
Billings on properties of iron alloyed with tin and other metals.... 1452 
STAC OMGe. ke aetered eter elote ehevare ePetera roy eteteorre) el 'erelishele/ clo siere sai sisl oliot a tellctiouayelahstete. 1202 
CahourssontalloyseotatinwanGdesO Guim. sc seis cis e.clelels| sielesiciere sisve/ersieie 1460 
Gaal LOM es cnevensye loves eraren cnet eheinns Lovet er aksioie ore efenalis Sh atisusinlelsaaceuel steve a) sueieteiie 1324 
Hanksron. the alloys Of Cine amantnelm USCS ..crcta esis cieiens is) siecle clenevere 218 
Headden on the formation of the alloys of tin and iron, with descrip- 

MON TOL SOMEMMe Wa allLOVSicreterer tere hctol clskeiscsiol seUsstveyel-sy exciiere cleuer yer Ver ons 1502 
Heycock and Neville on the constitution of copper-tin alloys........ 1504 
Meade on composition, uses, and analysis of babbitt metal alloys...153la 
Mengin on separation of tin and antimony in...................... 1533 
PALTV ON sCULCCLIC TALL OYs OL wLCAG PAINE MEUM > sca a qerat eo ct or 0 obelel ofctet ol che odhatel ore 1545a 
Peetz on separation of tin and lead in tin-lead alloys............... 1548 
Plattner on alloys of lead with tin and antimony..................4. 1552 
Propertiesiof the alloysiof icopper anid (timlso.22)2 Wei. It. HS) ES ISH 1433 
Rieffel on the. alloystof/coppertand tink. oe. 0. GIST P AR. tk ea be 
Schultz on production and application of solder................... 1359 
Slater on alloys of; zinc; tin,andhleadte as dasot. Peel. Inlay eee he 1570 


Smithe(od2.); on analysis/Ol sm ceOlea). Nits eld SaaS GO sRenle S 1571 
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Number 
Solder, itsiproductiontand applications. «eae leas oe eee 1359 
Specific jeravivies MOtee eis cacharicc eevee cereus cue tio coe orene doe icde Giver 1433 
SUPESSi LESS HOt Aiei tem eye beet bas cleo Ne Racha ieee at teencicionetans Cneieranaieeteae ns 1433 
Van Osdel on analysis of alloys of tin and antimony............... 1580a 
Wither nitimto ny is semen ais oe ocaerei oe evcntoreioten arti rarsterinsorets 1533, 1552, 1580a 
Waitin? Disnauithe 45, Pepe wie fare devas eleatere encore Vere satele ce meieauter sac nalat aiiepeovereyrtenore 1587 
With COppenr hs satse trevor ct ie ios. 3. a oe crcuetoere ker evoleveveinuctens 1435 1433, V504F lb au 
SWiTChr iT OM), ts.'«, whapevepatere iN ehae: ¢ wilahous: Steals, ielopouelis ete iol lch oles tiie re on atenel orore nent Hl Ae aL Oe 
Wit B16 Gi Rah ester tack ans tun trata cremate re tat, 1545a, 1548, 1552, 1570, 1587 
WALLED) MAM SATIS Cryaysaeic rs eie <iole <abevavetencie ers ais. holave Sue ere Ulotac cae Rate eae 1431 
WVAEH SOGI WIN gad yer eee Secate ccs gee ioe ie Cisie mouaaneic eat eee ero 1460 
Wath zlnie ios ae Aa tats e ciere se rc orem tees ot aioe ee OO AR ee 1570, 1587 
Wright on alloys of lead, tin, and zine at low and high temperatures, 
and onvalloyseofsbism uth, mes ard! tims suevisiemierohecucievevchevere ten tevenehe 1587 


Almandite, see Association of tin with. 
Altenberg, see Saxony. 


Alum Hennecke;on Occurrence in Wersidic. . o- =. sso ow «<a ctecoisia oro roeticians 864 
Aluminum Douglastonmmetallurey, Ol vce see citls onecelcis mien ccoeeaelers 1204 
Precipitation of tin on, in estimation of tin in salts of tin.......... 1493 
Wiorldystatisticss ms 9 0eto date aca actrees co Geko screener terator 1694 
Amalgam: idistillationvor tiny ama amen... atest oie oloucdere e/aeitccerenict 1556 


Ambatofangehana, see Madagascar. 
Amblygonite, see Association of tin with. 
Ambohimanga, see Madagascar. 

Amherst, see Burmah. 

Anaberg Revieren, see Saxony. 


Analyses of tin...... PARC Lrae cao) PR tak) Os SR gp ei ee ea 1290, 1432 
Adger-onistannite’ from: Cornwall cso ceec. come ame chore eid elerstsiern oletors 1588 
Banka yer 6s bho. ot Marten Sel oe os ape Sem ON A Sana ek a Re ee TIL 
Bergemann’ on)tin) from) Xeres, Mexico. so.) cjo0. fe sn cle eee eee 764, 1446 
Berthier ‘onvanalysissofiar tins allOyinicco. soho Sa eee eee 1449, 1450 
BOGUS LOM sae lec caoge oaonate aie [> ion sucueyetelguous iaiie aasie: epoLasussaKn boa ale remiaci hen 225 
Brown on cassiterite from Rockbridge County, Virginia........... 1240 
Caillaux “onysbin: LTOMUTISCAIV:. trips sisysyele. oes teeters gener enete beac carenanekane 618 
CaAliformdae, sic sccpeys Ae poteerete store. webiste lepers sea fe wove eecuanede oto Era onions iemetapeey ee fesete 787 
Campbell on cassiterite from Rockbridge County, Virginia........ 1241 
GO YVOM osc. vie, ch wiencps,sdeneysyte 00s; scope, 0.080 S «fel alse SYRIA « Nhe SERB aes Ue eid a aes 258 
Collins on the crustof ayblock of Jewsiitint? Ann.cweiitiet erate ele tele 362 
COnTN WALL isieiisiciialeleroyoterehtetetakens Geers fo chase Blain cllehe Sie cP « BES RRC anche Oh he 442, 1588 
Dana on tin in tantalite, columbite, and in meteoric olivine........ 1600 
Day on cassiterite in Black Hills, South Dakota................. 1005 
Dunstan. on) tin )fromypiMadaeascaric iis. detew <feiieloelacke tne os layed tet ate 647 
Dunstan.on.itin frominorthern) .Nigeriawcn. de) .aieeb fase teen 857,858 
Dunstan on. stream tiny from.Cey lon... Her wiaue io theielovete cies el ekclane 258 
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umber 
Dy KeSiONe analy Zan So itimy SIAL ce wrt otustetepes sheione ssl yo) 0 lays tysteyatore’s open voperatedeys 1483 
Genth on cassiterite near Kings Mountain, North Carolina....... 244 
Genth on two concentrates from San Jacinto, California........... 787 
Headden on tantalum in tin from South Dakota and the Carolinas... 1208 
Headden ony tapiolitesrrom), South’ Dakota... <2 0 ols a/ecle # sepa e apeneaeds 1208 
Inzalls on ten. analyses,of, Mexican tin! OLC.cyasi. cadevctere «epost eystouchens 776 
hampadius on analyzine the minerals. OF, CIM, sjsu0 s.cseushs: © mpopeys opens sv efoyens 1515 
Liversidge on tin from Elsmore mine, Inverell, New South Wales.. 830 
IMAC a SAS Gare amvcl cust sisveusneieds SP ys eyisdeh ss) cached obens dkemshs Uke dene ssnert ts hed charcPakered? 647 
NAA. ena Sa ANAM 27 nretas stays; sveaasie! saavepsi ott js ape rstel chev cheyoncys iysya eyeeebrene 674 
Mallett ony analy SiS. Ole miNe PVaCCSr i. clcuee spcus enaachs/insecanep sys eueydes. opeyer uananmumeeh’ 1531 
Meade on analysis of: babbitt, metal AllOyS 23%. stems «jsyaledoress speye see oro leioren® 153la 
INERT. COM, Se crave peter oisealc riohe alien scl Slaile ©, gel, oi oss ou'scue Mawel sniciriauape oaaie GneusyFevebyehe ls « 776 
MEXACON ¢ OC CRCSE Bo fpie eee Ee tonite ginal’ «ribte sae 31a RelA see SE 764, 1446 
Maller on yan alysis Otel as OGCS crspepsne: sks «toms lave loysroatens tbe aye Mateos «te 1539 
Newberry on cassiterite;from) Victorian =. cstcse% sneer). ce tsrd vicleh ss 1232 
New. South»Wiales: Hismore;pmines,. ti. Sekkstet. ee sla ahd. ite. Koen 83 
INTE CLI e SECA ULIGHEN OM ar cratalay araier alahsia) eiroressislicrsia oe crs. sare) chek elotalcke he 856, 857 
IN ODEG WOOL Es pereptesropercesiiey clever es vex enavei or sxanes ort he ome labnere ceahale Ge states 244, 1208 
Rerul.Cajatambo,nonesysinOrls «tye. TE eects thee, oFENE oS\oerelhhe eer 866 
Phillips on rocks in which mineral deposits occur in Cornwall..... 442 
Schaeffer on tantalite from the Black Hills, South Dakota......... 1017 
Simpson “ony tin’ ines=western. Australias ean oe O ee, SOs 1267 
HOUCH AIG arolinare crn retcte ee ie eens ew aie ee Suet ctetane erate dha eas ce 1208 
SOMA DAO VHT AW erase ate See ate ate whe haletetsan cen arels 1005, 1017, 1023, 1208 
Roddsont tintore ftromy SombiM Waka... eles cs stele cle elelsreciere oleic 1023 
HIRAI COIN Vane erenetenel tect teted el cueteueteteier ered clove ciscao oe Siccere.m sususie ccusverevere’ « shelel cia leroleneie 618 
Van Osdel on analysis of alloys of tin and antimony................ 1580a 
IWAGEOMIA: sors Benois cree eee Ne co cisucueicis mis Mec gisua @ MGUETE aia\arehs evSierie wi aieva sis 1232 
AV AUet LTD ebay aie, cre ye omen ane rene rouace: =r cs ose eianecsere: © ego; Sule oueher oun Sils0) « eiahispers 1240, 1241 
Wiellseone anally SiSmO tim nOLES iene siete cisierers isiaielels| sfsjels) cys) tse) oclova ais 1583 
WWVCSUOR TIS HAUIS CLAD Aerepetnerel eias rote eiiciiels: asus. o/ere) ein ss sp sqsue,0 o8esneqey's: 36.6) wae s, Siok 1267 


See also Chemistry of tin, and assays of tin. 
See references Nos. 1428-1587. 
Anchor mine, see Tasmania. 
Andalusite, see Association of tin with. 
Andover, see New Jersey. 
PAUIOUIRG WIS i sire. Civene croreheharover stout apa ies ow eues ay oka: She eskaed (oad is y/avsuo' siscpsclen sf oYoertl sy > Lepsie waco 797 
Andrewsite, Foster on place and mode of occurrence of................ 1608 
Anikovik River, see Alaska. 
Anjou, see France. 
Annan River, see Queensland. 
Antananarivo, see Madagascar. 
Antequera mine, see Bolivia. 
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Antimony: Reference 

Number 

‘Action: on schioridesmohumercunyeeaeniaiee ve cece ten ceo ne nee 1465 

MMLOYS OF Manaly sisters cere cc ae ae oon eee Oe ee eee 1571 

Alloys of lead Vanden. eure tec ne moe eeayc le ante ene eiateaie tale one ane eae 1552 

AN OVS AOL Tins AMG pes coe ocak cic ee ee ios Ceoeteruoioee 15332 Th52. 1bs0a 

ASS BY: HOLS Ee. 5 Ses eR eee ib ere ese SEER P OTE ite © crm RC EE I ee 1545 

‘Associationvion tim swithit.cc.cimcciemnen no 166, 172, 180a, 225, 496, 1086 
Bechamp and Saintpierre on separation of gold and platinum from 

Cin FANG “ANTIMONY yw fe cere oe clo ae ork s creroe ore Oe 1445 


Berglund on the qualitative separation of tin, antimony, and arsenic. 1447 
Boucard on separation of gold and platinum from tin and antimony. 1455 


Bunsen on the separation of arsenic from antimony and tin....... 1459 
Capitaine on action of tin, arsenic, antimony, and sulphur on the 
chlorides “of samiereuityi sh A smtescemaieas ck Sun tereve taro eee cee 1465 


Clarke on separating tin from arsenic, antimony, and molybdenum. 1467 
de Koninch and Lecrenier on the qualitative separation of gold and 


platinum from arsenic, antimiony, and! tin’, J2219852. 89. MOa90 22 1474 
Dewey on Clarke’s method of separating tin from arsenic and 

ADULMODY% ,o:di5;.rairepelicvorsh eeuoua eh apeterter cea iaver er exerlong thse <font Meee hate kets eee Lak 
Douglasjon, metallumeys (Of. -terioeskshvevercrevoveroiessporswonckousiev see haa ereiektaaies 1204 
Gay-Lussac,_ on. the separation. of tin fromiy. 212. .cnieoe eee, tee 1495 
Hennecke on’ occurrence: imi Persiacrisisey. cfaidt ee 12. qelsvenie ale tele ae 864 
Henz on, separation, ofvantimonys,. amd stim picid. sil sited ba. teen 1503 
Levol. on quantitative separation of tim and...63%. 36) . nis sac. miners 1519 
Mengin on separation: from timvin alloys. ..... 0.4... «ctyetleyree > - heteren 1533 
Mietallurgye 1 Ofitpe.s:s.s.cvsisis ts suarsveruslersiortns © o.9,6 2:3 aie eieiecoisuchererareb nak Reet oot eens 1204 
Parry Oni assay Of: «4 eivicisvers coe deneas otevo sb baer oko onereachostal or rerorbhodewa ore ee 1545 
POTS18, 2ioig ies: se, Sener suite  o Stereo lee eerste le Tare sini lo oie el ROE SETS I Ree eee 864 
Plattner on alloys with lead and tin at Freiberg, Saxony............ 1552 


Rawson on qualitative separation of arsenic, antimony, and tin... 1553 
Rose on quantitative determination of tin, arsenic, and antimony... 1559 


Rose on separation Of tinmamd iwc o's c.c «ssc sycieisieiorne clerotoeuelteie ern 1558 
Separation from gold, platinum) and! tim. <2... 3. 0c smicmecim ccs 1445, 1455 
Separation from gold, platinum, tin and arsenic................. 1474 
Separation Mrom! tine ncwccews cectineic cence 1495, 1508, 1519, 1558, 1572 
Separatvionsrrom” tinh imilahlOyiSew veers eels ersieseloietorst sieleuerers eienerer eieie ters 15383, Lape 
Separation from tin and arsenic.............. 1447,°1459, 1477, 1553, 1559 
Separation’ from tin, jarsenic; and “molybdenum 2.52. as 0400. 1467 
Smith @: L)) on analysisnotwalloys Of. .1). ster cts see oretoeieicieeicioe 1571 
Smith! "(..42.) on separation sof tins Lromly.. sccereretetce sleleteveyoiereterereneie 1572 
FPPERS TILA INT erate aie cia re rcpe rer avenetere tek ore tereks 'oveite lanoveronotevclislveyensMave teneroheTsWoKeRe ye ieRcMetenen 1079 
Van Osdelion analysissotvallaysrot tinwandeeencsctrerite oeieke sera clarciers 1580a 
Witmer ionsthe -separationvot shin fr OM. ei) aevek eve rierslerehaicheravsneierene ehetaieters 1585 

Apacheta mine, see Bolivia. 

Apatite association mofautinwwaltbiye crcccietys cleo oceueletoreys; cxerencueueneseieusiele 227, 1009, 1314 


VOZE LON! sOCCULREN CERO tee reneie ysl ctaiesieves/s, «ete lore jcuslier sieieyiessy slacehenMeheielenmekeretetatete 1370 
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Reference 
Number 
PASS GLON EW eri atee sioiciciere eae elas Snare mee aie oNSTaNe Sue als ee aries G Ove ste eee 1374 
Approuague River, see French Guiana. 
Araca, see Bolivia. 
Arba mine, see Tasmania. 
Arecayo mine, see Bolivia. 
PAN Alem WTI cr aparerretenct  usteretenoterehereneke cae’ oi'st'si 3 allevariel St ePalterelic’ e-isieiie) Gr sv ouousyal 8) eteverehotevenslieve 330 
Argentiferous galena, see Association of tin with. 
Argentina: 
Castro on tin, gold, silver, copper, lead, and bismuth deposits in 
PLOVAN COMO Salta tetcre stele cls eta aioiet stave tetera okt eve alee fate Ulaliase teeters atte 37 
Catamarcase PiInlOSAaAStarm tile MCAT ca <-ocicic.clctcinicicls wtelele eve alevovehe cts ove ote le¥erevens 38 
Hoskold on mines, mining, metallurgy, and mining laws, etc., of... 38 
Hoskold on tin near Tinogasta and at Mazan..................... 38 
GALE IO} ow CLINT Uepe pee eM steer ate Scie! oie ceaveNeucvtel/atof sl aia) shel ov of s -afiah sl cratsNevTa le’ o! evatancalie 36 
Wiazanie | Ginkealeray ete emicve lciccfetevets cre cs eisce es cielo a) el erela’ 6 ofel'elelerelalaieieleienctere 38 
Mines, mining, metallurgy, and mining laws of................2e00% 38 
Saltas Chiconna mineral den OSits” "Aleit. cfa-steiele cic eel eer eels tele eee ele o7 
Salta, La Poma’ district, mineral deposits of the..:............... ot 
See also South America. 
Arksut, see Greenland: Evigtok. 
Arsenic: 
INCHION OM Chl OFLA CSO fe MINT OL CUD seia eel sere sale) eT otel s) o)lelrorct et ol ee. o1ch claire (etoile (0) axes 1465 
Association Of tinvwitheeeacc. 2.4 -: 172, 180a, 225, 227, 573a, 1025( 7), 1314 
Berglund on the qualitative separation of tin, antimony, and arsenic. 1447 
Bunsen on the separation of arsenic from antimony and tin........ 1459 
Capitaine on action of tin, arsenic, antimony, and sulphur on the 
PMACHION GES MGleMMOEGUEYR ee oe nko cco e el ek Uk kee eteateee tees 1465 
CHALIELONM OMe ere eracTorelsrekoparsl ores cis slate) Vehel sis. «) «sl enatiefel’sVerel a eyelel sens 1310 
Clarke on separating tin from arsenic, antimony, and molybdenum.. 1467 
COMIN Wal eer rere Nererale re ctieta tere erecta te nie ioteitet sis) Sle cassia seve ers syaiuieistera ieusieus siereileis 1617 
de Koninch and Lecrenier on the qualitative separation of gold and 
platinum frome arsenic rantimonmy,.amd Gims6 255% < sl eiere oec16o)o.6 1 1474 
Dewey on Clarke’s method of separating tin from arsenic and 
TVNELIM GUY wate ceeeeporetrerohe oie otelinnsin sole eisitte eis sisrs wicca 'c sve sl oes eleveleteler eee eis 1477 
MISNSr Ol SCHALALLONG HOMME Ul Mss) =)c/cucvesayaieuclereverere s 2 cle eo eo slenadeyelenererere 1485 
Elsner on the separation of gold and platinum from tin and arsenic. 1486 
Headden on compounds of, in an old Cornwall furnace............. 1617 


Rawson on qualitative separation of arsenic, antimony, and tin....... 1553 
Rose on the quantitative determination of tin, arsenic, and antimony. 1559 


Separation: front LOLdseplacl aT ANC bls ate creyate lcs c's. <1) 2 see) elev aictelslere 1486 
Separation from gold, platinum, tin, and antimony................ 1474 
SOVATALON “CTOMMe seins). syererere cracker fo eie et CCl ee seis tie eens oceloe eo eit BRO ee ise 1485 
Separation from tin and antimony............ 1447, 1459, 1477, 1553, 1559 
Separation from tin, antimony, and molybdenum................+. 1467 


Arsenical pyrites, see Association of tin with. 
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Reference 
Number 
ATSenopy rite; sdecomposed Uby, TOastine\ sees oe eee cee ee ae ee 1658 
See Association of tin with. 
Arsuk (Arsut) Fjord, see Greenland. 
AAT UTT Aw arate torso eee shor stterolereds slaitue: aie. coos aee tick clei Selene CR ELC eee 149, 1590 
Asbestos; Voiton depositssof, in¢ South, Atricas 4... se eerie Cate ene 3c 
Ashburton, see Devon. 
Asia: 
Fischer on tin, Venturine glass, and Venturine quartz in.......... 39 
Herman. onatiny ing Uralskes CentralaeAsiac war. auras ee iaeieicieks bie hace ieatoe 40 
LOUIS) JOM! CIM) wal veg repaetiet ote ici cay VS cys te asa nteks cenel GaSe nO in oe ee 1340 
Ural sk, stims,11s, osisiaveperencte tere tesiecoils averohe eee keteash aacharck Rennie en vere eee 40 


See also Burma, Ceylon, China, East Indies, India, Japan, Korea, 
Malay Peninsula, Manchuria, Persia, Philippine Islands, Siam, 
Siberia, Straits Settlements. 

Assam Kumbang, see Malay Peninsula, Perak. 
Assaying of tin: 


Aaron Ops Methods ised mime -yesern cushy woleasicl on v-usieuekonaieneacien cnet 1428, 14387 
A TAD AMINA perce rst ela catso eee Bor eter Saas: sLbee eke ol Genki soo tial OR eee eee 6 
AT ASIC a iis ile) 0 iced fo Pee rata enills, Se. dcolanisnenayocet os. silo: 2 iiveae eBAu tocar lee R Lar MeL ei eee 25 
Ballinevonwmethodssused ainey. & say. os crayons ee ein ciara 1443 
Bannister ongassayingsstream (tinstor gold... 5.<1 cies eiets ie ee eee 1444 
Benedict on. assays of tin in Malayan, Region..:... .é y-s,sr.0 «+9 aes pe 679 
Benedictjonvassaysoferinging SIM atTacin cuits dy apyers ci sid eked tae eis 281 
Benedict (ony tine simmer ein acc oe ree va ie ee ie hag epee raed Sat eae 1239 
Beringer yon) wet Methods 5/2. crs age chaaers.s Senesebstdenerceeiensiabeheltreus acelin 1447a 
Bettel on methods used in, comparing Cornish wet and dry methods. .1450a 
Cape c@olomy, os ce Aictate cite wie: oi lececeosere\ eresies one rere: etereepehevenaberehe OReKe ea orotee eae rae 235a 
Carne! on beach sands; New South Walesik vnica-, ion ect aes 809 
Carpenter on tinsingthe Black Huills'. ...<,. smhercieles sper Wis ep sha,s: Ste t,o tines 998 
Carpenter and Headden on the influence of columbite on the........ 1466 
Chandler on crucible assay of tin from Durango, Mexico........... 767 
Collins a Omics creyers wire care, operons asun'se espe ny Sore Gud Gievela! ols ake MUSIC LORETO ee 1469 
Copmwalldiu.): acl sgot rere « cna an aioe sy auelel Spoie toed dea eRe hier eee h ncn Pen econ 1450a 
Cowpervonsnmethodsy Used in. s:. co.cc: orelelevere cicuciecete eicko tienen Seis 1471 
CrAMECD:. YOM fb everaccta sus oi dere erowis sis bie yen eraeasieka SpE pede eee 1572 
Cruciblei:methods his scrca eet siornioe suse titan ornate oe eee 1444 
Dabney on assays of cassiterite from Kings Mountain, North 

GT OUT hs es ope tonshic ayers sacl ayo 0) 3Nee eke eee above) San ueseL ausbis Acpeieker hate iene eee 241 
Dry CuO de x, 2c tees weiss Susie asieiss, wae alone CO NGGsV ENED Slensh ae ieusese ree TAGE 1450a, 1506 
Hdwardson) methods used: in 5,01. 7..5 4 sedspedeucdoiclsveles thecal eecinte eee 1483a 
Fawns/on methods aused) simp. chs tts ideeeesualavalch apap sgaleteenshekel aceerdeaeucuaks 1320 
May: ony fire ‘assayine, with: KEN ini -Alaskar..). ocxicuseckneke eins 25 
Hofman on dry assay of tin ores in the Black Hills............... 1506 
Hohagen:,on anethodspusedieine.: 2.2) <ievscucsiapevekelskee esha ee enol 1506a 
Kerlvon+firevand swet, assaysyOn lil .c.:. sccrrueueiericie erated valecac aie eereteiae 1510 
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Assaying of tin—Continued. ee 
Klaproth on assays of tin in charcoal and clay crucibles.......... MLS 
Lampadius on assaying the minerals of tin...........0..0.....00005 1515 
NCE OUGHOTE Srey sitelese fir) oy datctetsey a faeos on ai ileiaereueres eve Oo ehers ayes jaiel dd aie: Move al eal Mayaiane 1520 
Ma Ay aT NELTOMS Miata transl og enaer seat aharanare nsec re tet oret Scene ie eee ate aa shoniata eet s 679 
Methods used in...1320, 1428, 1437, 1448, 1444, 1471, 1483a, 1506a, 

V515, 1578 

See Dry and wet methods. 

MCX COS DITA Omir ene RT Aare toca rave arco aera tele aen ee Seas a ane ee 767 
INGw o SOUthY Wales ees dose cr. vel © eee ie slalisloneneene ore cha ere ae 809 
IN OLE OME eee rather ceah arava orenerie eeateraae edele ie hahere eierenshend cietateceneveretatios 1542 
NOT the Carolinas preter tertars selector, chet otere oete aio ccmtens eranie a ire Sele meres 241 
OVET MANN OMS actrees ere cri ces akote a terete atest Ore tAS Sie aot alate ote tet 1544 
TBE A Wien yma) Olen ie Bene GCG GiGioe:otG OCCA E ROTOR NOISIER OTERO CTE CRETE 1545, 1545b 
Pearce: Ont Wet MeChOdmerer ris. cise lcsoralste tie cS etek tite erm place tee: ereteratore 1447a 
Phillips on tin crystals from Coosa County, Alabama............. 6 
TV AC SEO) OLS eG ATA it BSG IS GON OL RO EIR RU EEN ONT AAISR PRR ER IO at IB eee ott 444 
SCOLMIC ACL OME tere eee ere ree eae eae etree pieces ie, tr a eee ua 1444 
Simpson on ore from Greenbushes field, Western Australia......... 1267 
SOMUIMMID AICO Panera rarote: Meroe ena ae cote ore Tar ores ek oleate ates cits catane tatty Ys 998, 1025, 1506 
SUIMACT A syte enon eter etstste terete isc etou latetetiiors trol seve tre slates seis savers sere 281 
PRASTOVEUINU A aralcde sc eter eee eee ere eer ccl SOIC ee eee arenas eoeus lene art 1058, 1145 
Thibault on methods of assaying tin ores and furnace products.... 1578 
WelivicLreesw Ones LIME PROM MO MASIVATIMTA cleric fecle ols slersie osc e overeleistebereicie’s 1145 
WAN CENE ONT So) ASSAVSeirOM= SOUL DA KOLA. crete racer oleolels ote ties eneieehere 1025 
AVARNS UIT To ist cresedeteorereter er eroreyanetonc ic ctetoherere’ scois oe ala ateretalane ate alors see 1239, 1247 
Wagner on tin ore from Papkuilsfontein, Cape Colony............. 235a 
IWVICLIS erOI Te ayete ape ereistetena Nal nekereeeetnics aie Se a sists are the urea ele cicigns 1583 
western Australias (Greenbushes yh i cits. alse sles sisvelecs Misctioverelene sremts 1253 
Wiet method Of sw. actrees ce cuore ae diets 1442a, 1444, 1447a, 1450a, 1510 
Whitehead on assays of tin and mispickel from Virginia........... 1247 


See also Analyses of tin, chemistry of tin, metallurgy of tin. 
See references Nos. 1428-1587. 
Association of tin with: 


NGS GHiv mit hay. crane tebe ota ersl oe el ois one weld wis witokectar rey br itare Seats db, 3d, 1048, 1054 
DANII Mirae aan rcirahe het or HAI ST eMC TST A eich LO Ue ae en eb bia D Detetectictete) Seaiteere 573a 
PAID TUUCON ae pe er eae en ue tearet ayia cy cata te cyan time an atiaN Sil, kame RN ah a ee 580(?) 
PASITINAUIN TL Olmratatat-veteworstecneeacrenc ras clase ato lelece tetera ne otetete rena le (aig aleve sh ee mere arene 1024 
EMMHUD LY SOMLEG ee mere eer neueretetectin oe cicians cia Slemiore che a lala Siebel bis 227, 496, 1009 
PAT AMUIST UC cers cepa te rowel Tero cl oreo eres eel el oan ce altee liek aires 0 by aitelte Cove tote o trevereraMe 1250 
PAMICDTIN OMY on retention tatetatete rotate ator eee cle hates 166, 172, 180a, 225, 496, 1086 
See also Stibnite and stibiotantalite. 
TANT AUGTS Baers cree tereKenee OT rete otn oe ralatte ane ere olerstetanetoenete te ta eee ae 227, 1009, 13814 
AT CENT TCLOUS) SALON At in nce cl yee ere aie te tine cicero 816, 1040, 1155, 1163 


Arsenic, see also Arsenopyrite. .172, 180a, 225, 227, 235a, 573a, 1025(?), 1314 
Arsenical pyrites, see Arsenopyrite. 
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Association of tin with—Continued. Reference 
Number 


Arsenopyrite, see also Arsenic....180a, 235a, 498, 523, 542, 573a, 586, 
651, 726b, 792, 797, 816, 817, 872, 1009, 1034, 1155, 1183, 
1183b, 1240, 1247, 1294 


PAUZIUCOY i Lacs erie els toe lois pane toda atte se ioe (orb ae WS Tos Oto er enol ts) Si lacie eek RSE ee 230 
Aubunite: po aix vid aypankeyeiainand o ol sec pais wr arene tegeee aie emtorens ace apsie Bakauue eeeeas mtg 999 
JANETTE Sg. 83s el ele atclicva he savor otetonce. 6 -s..8 so te Lake anetereboretoreists evecare 726b, 1009, 1024, 1314 
BATIte rs eo rots ovis wie ere peteeielersiensvere er aneheneel eaters 180a, 523, 999, 1038, 1040, 1294 
Barium sulphate, see Barite. 

BOL yLitievcicis sachets: cals asaeieterttonele eve sited ep terete ens 227, 797, 8L7, 997, 10245 1155 
Beryllium) “in VmMineralswalers cai. c/cveusivetetesecsie-s levee tte eleter sletoroneicnere ieee 524 
BOtIte, Rts Feh6 slosh enclave sevens /eres <n,» ate haa ielvemete te abeionalic, wise ate reka tere ee eea cae ReNoa 1050 


Bismuth. .3b, 172, 180a, 225, 227, 235a, 573a, 797, 881, 898, 938, 1095, 
1148, 11638, 1294 


BISMUthHINIte! Hei Sarto a alslsiais «sie rerete ayers: cvs) 8.0 Toca ofa eacapshare cotsy iis key et ousueg sue 816 
BVM sa Seto hares, 5 as cee tee se dei se ceed ede RD UO epener') © ore eaqagsueaste cps lepeue cs 586, 1183b 
PROT OM EEE Neos i asic sversteistetets he, ose sy 5 oeieyeneye esters oles eve vevsiena ce votapeyseateleysrebens 726b, 1314 
Cari UIMy Sits epic te oleh cokes aus! Sire Coilopeder elie} oliss aise vafole hovenstoetcte ve enekene gate Reena 270 
Calcium’, PHOSPHALECy, ohejeyer sic cKs « sie; yo uae oso hevsuscens”® “onay nore eusloce enepeleKeucnere teas 523 
WaT WONALES cio. cre: soterspe cM ousssss © 6/110 1a sheliohobevel levee eve else etn svene*eusteRie Le (-RouNerade 1294 
Cernitim: ine mineraleswatersis,« s.r seston rotors le ee eis siete a cierensle oh tate nein 524 
Chal @Sd on yes te cderenctevet hots eee Soe, woop oveiet edetteb eae, cues, ayeas iskeceso ener evele copeteuresommons 197 
Chalcot ry sas hai seaeec yee ketiays. aes esibhcnw ona tsieken Su Seu eperocG is: eas Repo Tine woe lanes ons arenes 573a 
Chalcopy rite: nists ccc. « 180a, 573a, 797, 816, 905, 1009, 1041, 1155, 1183 
OBTOVIME: sapsiciars stele shee Meter anes 2. > poeriers ge cokotade avaicoer sous Guede isa cp avesores lehetepeeo eacasaon 1327 
CHTOGIGCR. 5/265 <Sielateleklaee Crake lks sw o/s to! ofern eereyeres oye ones ere 180a, 380, 904, 905, 1155 
CINMADAM s.5555 Sexe epee: Sie © 15 Ls heepsNons ay oncheoRenehe. ONE is ewe donsPvacanshee ss 3b, 259a 
Cobalt cimeminerale waters accc.0.01s sisveisielerersiais 16 oiete\el ols avers oletelorenalausi neta aers 524 
Cobaltites. sus c is eistorieia ors 6 ols, oiseis ois vos Ss depeReyens) ah sen pasexeyeto ers Cabasbaveyohe sepensbe aaa 1186b 
Calumibitions: 1% igsiie: cremate os.6.- 2 c1s oe «sek 227, 523, 859, 996, 1009, 1010, 1015 
Columbivim, MUNMeT Al sre. siere. ces: pocpsess Sysies ode po getey ofons Seas lowe ke sons pexepeasieks phe ef ePade 1258 
Copper..,.;... 5. 3, 172, 188, 225, 227, 235a, 259a, 388, 410, 523, 586, 726a, 

792, 881, 898, 938, 1119, 1168a, 11838, 1183b 
CopperiCarbomatesccieceleteieiorcicrste ore liekororel efoliolevcnelicds shed aiiuaierout disteue encuie tens 792 
COPD SI MOKAM SH Eiri rcrevereyolauo. 31614" «i's co, svehrovere orouel ovens cones tauere tepokoresoeucyelatere Rerers 523 
COPPER: DY MILES sclera tate oretelensdoielielaieie to srele estes 3b, 380, 428, 542, 604, 817, 1183b 
Goppernsuliphidese cc rejeveverevens so. avenues sie ieceseitefiegerooreuclle is sevetoroustebsiotecetonate kent 155, 1034 
Copper sulphunetisccceteeincsns oro < seein eee Ai cs ek Seeders Teas PMCNEIOE: ag 92 
Coraundeaaielay icon cicie talons wos caeteiesee aie ahaa ote eae 3d; 1052 
PY. OTOL AN isis cise cortaie ei dels Sas les ssa. she Cake poner talensia a's _ootanaesvetes otets \eysNetemeitaaens 586 
CuUupTEISrous. i) OMA a see terete a G+: si.0: sive enol sighe weitere ops. odie sislokey sfotersieksperc ie beesheles 1148 
SUPT tS sss, sys eiZ ie = a orPehe sched aie casi s sie yore lepekoeha eich siege Cheso babi cuseastaietdcrene 573a 
WUPTOCASSILE TI be mar erate cisterns aiciersieiels lous sie eoketaborollesc\le orim Siteseisteiebatetotetoteneea aiaes 1024 
Cuproscheelitesyseseitscrcvetaciis visors chats & Soye We lenenttersteis ere haeu bol keer anetede 1186b 
PTAA O TGS 5 cusrsyir oh ertdve seated lena oisey/<ysh oye To: sss Is 'o1'0194 Searls op oy a KUs pee Shane ielcoehons ened opens 817 
DIiOPSiGe) hace..Keue aie Shavete vatedetehovete stele’ clio aaeel sy oneysrohensumsssers ve lole '<lopeeetencheners kocatereners 1148 
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Association of tin with—Continued. Melenenee 
MADE SATA ET Ma eves ereseseh cual ames sted cnayavcacCeycyceevenovovslavehales evel’) aye) xe ov ovloxaven 227, 751, 753, 774 
LAT Chive I AUCOI Wy, ccanenctatavetararetole Siecle are loketens eiciela weysia eveiibiie a’ eaifoie aece MEARE 164 
MTOr al 5 hats wb GAs Me eG ol obelate op Naiado oi dias aUON: 0 Aes ghee s eR Moie.aj 498, 797 
LDIUG OEE «; GRE <cetekekes sti dio chettalay ten erciahe aiave oc sielalaves Bs clarGerercie eins 1148 
ETERS TELUS Gievrat obese oii her oy's/ ah oy ever shieias.o:ni ori siallovesc, MERLE TOSS ST dee. of 3b, 3d, 1048, 1054 
Meldspany ARS: 45 ese Rei oS ol RAG Bas a APRN Seo ak 498, 586, 681 
EELS MSOMICCH epotte rg Meta iord kets esis 5.0 01 asso. 0 WS lee esse Welelsielere sucusieus's 1048, 1054 
BEOTINIOH: ies Hae I HEB ita aie ooo) o' 4 wo a o/Sidle-ehnnw ce te Gow s SOD 1314 


Fluorite....8, 17, 227, 235a, 380, 528, 542, 573a, 586, 651, 654, 681, 726a, 
726b, 797, 817, 927, 1009, 1155, 1168a, 1183, 1183b, 1294, 1314 
Fluorspar, see Fluorite. 
Gracolinive ca wasectes chee ethers eke Mcorslo « shave oteretesaishartvevert gholes cut PASAT 587, 591 
Galena, see also Lead....428, 498, 542, 573a, 586, 604, 629, 797, 816, 
905, 999, 1038, 1119, 1148, 1155, 1163, 1188, 1183b, 1636 


Garnet joing deacon 3b, 8, 17, 34, 207, 580(?), 859, 1148, 1168a, 1258, 1267 
Gem. minerals” Gin, SeEnerayree ea cretcssie oi eveverostharterade eeeteaal 256, 259, 817, 927 
GCuUDer Cie Ly <5 aceiscc orale lla roe a) ecial arturo rae Siero oie after olebakedeze: cae nES EU 498 
Glycium® (beryllium) tin’ mineraliiwaters...985...00%....... ces onden Sas 524 


Gold..3b, 8, 17, 34, 40, 41, 50, 172, 180a, 188, 235a, 259a, 369, 395, 428, 
586b, 599, 600, 601, 602, 604, 607, 797, $04, 831, 891, 1138, 11389, 
1148, 1155, 1168a, 1327, 1444 


Graphitoneey, Mei een iver cesta Gtelnbaa Ginter Valehota aie outlends, »ieieleree. alae 905, 999, 1024 
Hematite, see also Specularite....428, 604, 613, 627, 628, 681, 751, 

° 753, 1168a, 1635 
Heterosite ...... SRsVARURste ey coment oh MUS TeLs: ait or tuerstateh’s, cliche cyert-ssteralaevicnsceletletenete 1024 
Frorniblende), 0.54.16 4 hth bl he Aube tts AME. Mt able p rcheke alates oooreth caked? 1024, 1168a 
AVETATST TURE sacs nsa eetyer otis van Shaves calis Golls lots ales iayeoe Paid is, 6) aycesistuay'av'alairatie snseutataaliexels ister 227 
Mimemite’. is. ss keloeeee 3d, 17, 256, 257, 428, 604, 673, 699, 856, 859, 927, 999 
PPT oh obs sscyelesbederciesoianre. LM OLaR A nT NS KLE Sd. Oa ELEY 270 
LEO 5 EET AS Sie ch eteber ogee eat ow lea oe co coke 5, 225, 578a, 586, 682, 1025(?), 1314 
PPT JATSSTATS Oy. ria aeictevatetee hs dtc leechog Ud ay aeetetavepekett ape Sake lehaletsboioye ccers-e's 523 
TNOMFO RAMESH VOTE VRE he ee ORR LAS sire e.elerecsinha, sveretersliosys eee 164, 180a, 258, 380 
Iron pyrites, see Pyrite and pyrrhotite. 
EFONE-SWIPNIGeS) JSG VAISOW EV TLLE ci a ay0i x avers) aves ep os echel ovreh sien ener alsiarsilor Metals 155, 180a 
SOHNE a a Gao e Ronee ate eis are aie aial avd /alacrai slave uneialeye svete evaraucts 380(?), 739, 1137 
Lead, see also Galena....40, 180, 227, 229, 428, 602, 938(?), 1025(?), 1451 
Lead carbonate ....... Peraceearaletale 4) axelalatey ol oval) aiiare’ oie siete) osltia ane ey Rene EReaS has 627 
Weadssulphides AV.) tomas week el. eek Sad. ARE Pele ee 155 
THEDLAGIIGSRS AV potter ckeloteteere shes et alslajaie 84 a dia-a a ois Hare ee 227, 593, 1009, 13814 
MEST TS tas wilds 5: ay overs: al avalls sewekenane revevorSiehe (oh awei'swreile hens eso a ORO REA eee RVR op DAME A eke 258 
WMMOMITO = syorverciaycrexevedetosevenciere 8, 17, 34, 227, 610, 618, 615, 621, 627, 643, 1040 
MrT TIT CAGE yite.. cie ie evo cote tane toes eusis cle de aR PaRe ee ss 542, 554, 578a, 1258 (7?) 
MAS MTCHIPO MT teres years teketel shal ais! aie 8, 17, 34, 180a, 227, 428, 604, 859, 955, 1052 
VDAC GST cB SIF Bec TR EIS OE Bin ate tate ole Loe = BLURS, pdindtobios isis; 05/01 apisv.ssi0s Shale ROS ERARED 542 
Manganese oxides, see. PYTolusites oi. ccc ues ve www wie ww ewibhe 258, 428, 604 


9 


252 SMITHSONIAN MISCELLANEOUS COLLECTIONS voL. 58 


Association of tin with—Continued. Reference 
Number 

MEAN FAME LSA. c ins sniwctcrowcxcSepsreteueweseneselonenenedokomed ovo este pe tevsvencnekobeteroleVencit te erie ete 227 
MaGearitel cies sieisiieonecwlealavo'a- 0 ita dias va a iene ay ayaral aa acdna RemeW eT naL Sa ae Ee Ce we Ca rs 3b 


Mica....245, .850, 380,. 498, .505, 542,. 554,.573a; -651,. 6545, 797/817, 

1016,. 1137, 1181, 1183, 1238, 1240, 1258(?), 1263 
Mispickel, see Arsenopyrite. 

Molybdenite....227, 235a, 428, 523, 530, 573a, 580(?), 586, 604, 797, 
927, 1024, 1147, 1148, 1183, 11838b 
MOL yale er Wr oy si io. aie eae caves ve. 'o'a seen, cao an eytel Wiehe se Wapato eee da nevel var oyeys (ithe Renn Mane RS 1314 
Molybdenum (ini mineraliswatersi. aca MUR Sire cithor or2 tutte oa octane tvtens 524 

Monazite....3b, 3d, 227, 673, 699, 797, 804, 856, 861a, 891, 903, 1048, 
1052, 1054, 1078a, 1158 


MOMbEDraSltey si. Horeher ere i ial’. evel Bhagansieiter slat Gla ecutala cara Pandiie¢h | PRET. ESe ae ee ees 496 
Muscovite 053). 209, 02a? boos. SRE AR 245, 498, 505, 1238 (plumose), 1258 
Nickel in? iminénal awaters? £1,., SAW dy aes backs tndte fete a0 wa 015 0 ereveueloie elearte 524 


Niobic oxide, see Columbium. 
Niobium, see Columbium. 
OLEMOCIASE) 2.5 aia szorcrerseyn nS wo vv al orohchen aera wi ciek oy dem aA ay aati ae fo ARRAS MN 573a 
Other minerals....29b, 252, 255, 305, 405, 433, 452, 509, 538, 642, 714, 
791, 792, 797, 820, 936, 976, 992, 995, 996, 1000, 1017, 1088, 
1184a, 1245, 1268, 1311, 1313, 1598 


PHIOZOPIC CS FG Ee ES Fins ss eceiw hei alcchegeuaye sieve: avers auaneus fo alaterrocdocetanetee rater terete 498 
PHOSPIMOTUS: jy.5, dave lela stelle «: ccavele, oiletsore emeleqene we us. soi CLU IONE LCA Re NCEA AE REE 1314 
Plagioclase PHELASPAT oso Nk ocdlerd even enonstel b ebatalueemlete alesse. ce oete ol eintehptaldtdle 245 
MA TALIA TINS es re Votccltel Aicdaieacells sjsiis'telleleYs eh onekesaeremelts siceueltorerelawercheue seers 804, 831, 891, 1327 


Pyrite....38b, 8,.17,. 34, 158,.172, 180a, .227, 230, .235a,. 428, 498;°573a, 
604, 629, 681, 797, 816, 872, 1009, 1040, 1119, 1148, 1155, 1157, 1158, 
11638, 1168a, 1183 
See also Iron sulphides. 
Pyrolusite,.see also. Manganese .OXIGES)..c/..c:cccrcrctcverereratoterore fate tatete « tRUETD 22%, 5ii 
Quartz....3b, 3d, 180a, 207, 227, 230, 234a, 350, 380, 498, 505, 542, 
573a, 586, 651, 654, 681, 726a, 797, 859, 870, 904, 1078, 1137, 
1148, 1156, 1158, 1240, 1258, 1294, 1314 


FRUGTV Gg cesic civaver eres ain oavelte reysnchs VC Ue el MAE, SRR SN Me peP LOR ete 230; 257, 554,' 1639 
SPOT ETI yas ox orc oujedoxavien oy svc ont oyrob ov orisv-onov'slloy et ler seater eateial net ereL Reh er al eem anaes 259, 817, 11438 
SGHECTICES Cae oiowe a ouetere olor aioia a oreco ole aera eh py aia eyes arate 3b, 227, 1186b, 1250 
SUMS LAT LAS spe eet a gcronchs: Nonore. c,d tres tavstoba ie lahatets coveneeaierole 180a, 227, 259a, 586 
SiMIMAMIGE? 6S sic a ho A ot ood she (oor e.os oo & a mtata aca tig along ar SRO RCO 5 SAR 1250 


Silver....144, 145, 152, 155, 164,166, 171, 172, 180a, 184, 225, 2385a, 
938(?), 1148, 1168a, 1294 

Silver ores, see Silver. 

Silver sulphides, see Silver. 

““Sparry iron,” see Siderite. 

Specularite;seetalsol Hematite die. ca cls mee cee se cielo a alae a ehalens 530, 1183b 

Sphalerite sa -rscvats 155, 180a, 229, 498, 816, 870, 905, 1024, 1040, 1086, 1155 

SMO CWIMEM ES ac wiicie wile m eiern ss gaye <0 os) CURT IGRL APA te des ke enero MR Rae 997, 1009, 1148 
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SEATIMNT LCs ahs crepes eatin Cech clereieraiars wilalellauchaneiehouteba Meieysha's Sts «fa@atard aahem Arava eis 182 
SEIPIOLAM GAL Bag i sich erates cvsp oven svorsverer cisiclekowaearetancaley silsias oceviscanelerederenanct clio elaqeiepReetnl 1267 
SU UMIGE Fie alan gicin > cicicigaipiel sie sis cis. OE) oibtalaGletals «fetid eraiel sions oid ode. ehaeer ne 1183 
Soul OSH sie, heres; «<3, 5; sueyeyeaeyscscssch sys. $29) ekeivets te dees lot el tho ced snake by oft 166, 182 1294 
Mantaliesoxidess) sas cose we sieleowes ocepeiey obs aeteeiteeh osabune seen 258 
Mam tAlite) siecle spetemisites)s 580(?), 586, 976, 998, 996, 1009, 1010, 1015, 1017 
LR eaira teeny Tas AES a eb UTS Srl s, 9, 0,/s ayes, sd eusueeSepopecepspeuaweleneuseeeusc Atle skLa 1208, 1258 
Mantalumivin mineral waters): <i, sisi. ,0cs.0.0,0,,0f8ko bash » FIER af5Ge TN 524 
Mibanites nas seh tetlipery wwe eae oaih ses Ossiash hoyaaweos s eh 34, 230, 1257 
Titanium: *seevalsouRutile ang titaniter «Ao... 1c. cis eas eso <id SETS T Ieee 682 
REAM UM! ineMNM|ETAalMWALEES yey sie «cc ensiee co wlencicioess eldle oletedeosdoOs BLA CleRS 524 


Topaz....235a, 259, 498, 542, 573a, 751, 753, 767, 797, 817, 1009, 1010, 
1073, 1148, 1148, 1149, 1168a, 1172, 1181, 1267, 1294, 133 
Tourmaline....3b, 172, 180a, 207, 227, 235a, 350, 380, 385, 498, 505, 
587, 591, 649, 681, 726b, 750, 792, 797, 811, 817, 859, 1010, 1034, 
1041, 1187, 1155, 1156, 1158, 1168a, 1183, 1183b, 1186b, 1238, 
1257, 1258, 1263, 1267, 1294, 1314, 1341 


Mremolite sch aeystyetdeiecs shoei n slo etses ose Siaie ope forays ere bieyetelencieem «we» Krareraielaes 726a 
SP TAY CS oe arent starete hanes tocenchctic lovee uss ate aueae eae ais caaca atbfoveps etovatets.< a eeptate 1024 
FIP OULT ET Ys orci fore costo: oteceeetenavele isis bushes ecorstard,¥. opevepapo antes One och dategevearaeslous 1024 
IME SCONE cebayaaia'e sccisaiars lhe ie ohells 797, 898, 938, 1016, 1095, 1148, 1168a, 1314 
See also Hiibnerite, scheelite, and wolframite. 
MUM SLeNs ING INET AAW ATCHSH wet es els, sass ssl 9: ofisnsy syd emapepeee Ee veroedsevensl cuthere 524 
UT AUTUT UTM aes corevs eat eviey onceapon cle Us ropevar cneW ie ahch ove sels seule: oyaimhs eyays ef sushepnieueyd SRA ST oRMoraad a 518(?) 
(Wipaniumephos patie meyamwepatet ehh oe cya cxesc-sieasyciren s soi 6% syexcusy o'feaay einy be saeiion etted ates 523 
VICSUIVLANTUIUC rr opararareroncie er Reker neha leuese: siekss sgels: orshhiire coke cevevoseug te vecehey Sisusrsiayuegteiene 1148 
AWG eM TACO msn Petensicthepapersrsi a chevcretepayonsie! sc eheh slic; Sag) oi sista) sie, olVe;‘er'e)levays Sisner ened peek to 


Wolfram, see Wolframite. 
Wolframite....3b, 64, 158, 188, 227, 235a, 333, 428, 511, 523, 542, 573a, 
604, 682, 753, 792, 797, 811, 816, 817, 927, 943, 1009, 1010, 
1015, 1024, 1034, 1078a, 1155, 1172, 1183b, 1186b, 1238, 1240, 
1250, 1258, 1294, 1662, 1664 


BVVIGILASTONTEC AS fev eicicr ctereye crcusics cuokere ve, Distasi eiacerave: o Nalereiasrsliss exer eis, syaieia este 1148 
MVVAUDTAN ZHU Clee estctancpocs oc iotchotenan Ronen state. sieaeret shat «i ater clicl sey sores chojieiterersvodersievabsiera lelet stele 1636 
COMA ITO stre 4 Fett UP eee ME SReP Rel ct atct stare ie ane crait is aie'e arevalrer olavahera arent ie cvete rete 699 
VAIN ANP NH ONE le awieabencet wend heteletsiey alle! onesies odlererenciolalcne echctsisieneiere ce « 524 
Zine: see also: Sphalerite: poor kek i es 22537 227, *'602'( 2), 1025 ( 2) 


Zine blende, see Sphalerite. 
Zine sulphides, see Sphalerite. 


ZAIVTA WALT wi iixenssencvevoteteteReterchasereneneNetaterchonstoxesescrasonstatetetete takers he athens eo etarstetedets 573a 
JE CORN etree oh seuss arava et tcheg oa Aer RE ciclo Aw yet oratok ons 257, 259, 586, 699, 817, 856, 1267 
WALCO: My TU ETAL WALCLR 5; sy ovesnonss cy <sosess<avas0s ace) anonenorerallele, oh EDs tt 8 bow 524 
Assyriasysbronze; articles simran jaabe wy. atieoe seai...ata hk alot, <class 1278 
Avdibert) Beaten Us losis ies ede ye..cab eae es sethsreteel te eh. hele a's 497 


FAUT AOU es AINE versiones scot etah alcy shan Rar TONEE: ialeol enekeue rel ates ievalavercensaelslietsrs Gas RRR Sy 63 1274 
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Reference 
Number 
Augite, see Association of tin with. 
Australasia: c 
Coghlan .on:a- statistical: account: Of sii siisi seas se cese as 1677, 1678, 1679 
Coghlan on. tin -in the Seven: COLONIES Of r:.:.:.:.:ertesietole-cteleteteie vielvlelele s 48 
Meunier. on! tin deposits) Of. 0.2.0.0 scrh ss 25s 400s s ve ctcitele nnn 53 
See also Australia. ‘ 
AUSEr alias? Cin DN... recoseretereretern are e“a%elotaraneta le eteitelrevets tats te tebe ‘etete 1223, 1287, 1289, 1298 
Beck: On: tinl- dOpOSi tsi didi. :ses tre crete ariretete ree ler GSS IE EE Re 1299 
Benedict on correspondence of tin bearing granite in, to that of 
Cornwall - 2. cdi estat ee et ae OES ee Re 47 
Coghlan - Onmk Cim- IMs pic <6 stoi 0 loi 5 Sloe ee ele ele ote tata etaye ci nhartabshn ranean 1077 
H—————- 00 tin production, 1874-1875.... 0.0... cee cess twee 49 
Earl of Mount Edgcumbe on tin produced in 1883...............2.- 1681 
Mnglish ‘on Australian’ and ‘Tasmanian tim /..). 255 biscotti see ee chee 50 
Haws ‘on tint depositss OF f3 kar Ba crete vistors w aie ele) otel cravoloietevetetetale lonelorcl ers 1320 
Fuchs and de Launayontin'deposits of sets. We ashes s hie ce oe 1323 
Gregory (Ons TINNAM Dake eas ASS 606 creler dais is, 0 stare elle, olsueis eianetmiel @ eleieis 1092 
Henwood on association of tin with gold and platinum in.......... 1327 
DOHNSON ~ OMe TAM DD ee ros 10% s'est taita te torte fe to rele 's 'e "wile la 'e ‘ate te lob %e rotate lela ale) arstelee 51 
de -Lapparent Om bin) 11s.) %5%. 75 tts tote lere toilette Totes ‘evs 1s "Belle telat tavtaltefolsaiteNenchstareted siete 1335 
de Waunay(Ruchstand): On-time ine sees 2osct448 eet ese ee mete 1323 
LOCK On CIN cAEPOSIUSleOL se hey vcrstetereteke eceretars late arototete tateretahene aeetenensrenete te 1338 
LouIs*on “tin depOsitsrOriwss wc rernernes eevee ere cae erence eh everatote susveneiners 1340 
Hous (Cehillips and) on tinidepositsvonyy: as nace cere cl ciioreiereer 1350 
Mance on tin mining in Eastern States during 1905................ 52 
Newland “On iM IHS aeyocs. css o mista sialereres te-enenerecotelovere hats ete rekersrateperaters 1347 
Newland on tin) prodwction) ime WOO S wetcte cs lore ccucteneoveneievedauereroterelele ehcierere 54 
Newton on the metalliferous minerals of, including tin............ 55 
Phillipssand Wows Onmstiis de POStUSMOliervnyecs: « cy-ysacioc cele ker keneraiaicden tehevekerte 1350 
PLUMMET Lon TIMGePOSIESHOL,. sya.cys crsrekodene teuesoiles shel oy cxoxone aie veueeicl tokens tenckeare 56 
Plummer on tinproduction In 1904 amd 1905). 6c: 6.-0s0 6 eeoele since ', 1698 
EUCYV. SL OM CUM Aecsevacs wlove a6 ove cenclishereletesiey cheravevevel s, o iiievpenetorvene toleencok ence restate 57 
Robertson on bismuth aud’ tinvimerce sulk eas sc0. ee ae 58 
Stephen on tin: production, 18 7(—USl Secs «eee alerote soils elo akel caer 59 
Thibault: on: metallurgy Of Cin) Tm sje. «\cuepns ruses <tetepeiehneyeleiainionere teva 1578 
‘rasensteron statisties of tin in, 1SV79=1881 . sect ncteebe «oie tps cvoustere siete 1700 
Tregay’ On Cin AM. nhac. os.55) 0.0.4 ieveycieveve avaliovels isthe Se LOIS IIS LOI ete 60 
Vale Ome Gin iim s) 6 oc egcl eis ieic)o 5: aioe sve sie elenehe MELO CINeCHe hs ‘sayians ceed nh shel fetal teks 61 
Weeks (Om Tim mise vaielecissessohe fosevelerogsvsheueus loireasas asegewas core Gisasrs eae RRS NaN 1372 
WV cOLEE: 0g CA TAPIA PAP sy eG 20 sou eicotonrel oun ets oviorios ci ston cd Ov or SP'stoh eutoey ateh eter emenene 62 
WiOOdS OMe GtII: TM reponse sencaicysvevevercisncvensversXorenoxSERaeeMe ietae TPA slokeral ees 63 


See also Australasia, New South Wales, Northern Territory, Queens- 
land, South Australia, Tasmania, Victoria, and Western Aus- 
tralia. 


NO. 2 BIBLIOGRAPHY OF TIN—HIESS 2559 


Austria: : Reference 
Number 

Charleton. omy Gin) (ieee, see evsieerone ocejeyepeuetb¥e Rel stele « PIES @]ee)e ware sien fevers 310 
DpAchiardl one tin deposits Of a ..ci, dover eed els atedesre isthe sbsioceulé stave eee 1313 
Groddeck: [onetime im. 52 aeyhy pedo. chatopeds vay sistent oterd bofate! alt Fo tiny s testo 549 
PFANSLON LLIN My pre BK eva eatsrdess fs acoyh ts deh = Byols deaf she tevorsentd cyeteere crel'd age ig sterst dG)" 416 
ING WAG) OT CIM Te sey yi: yaiclalg slave Brave lacs gts ais 9 aaphterteersgs sisTate a oes 1347 
Newlandwonistins production) Of... ..., 5,6 <>, svetrisile ete fae <felete aielp tet telereys 70 
Bhgllips andy Wowuisyon, dp’. 5355; «s/s, «0, able waelard are feneberand susetie here eats 1350 
Elan tgif on erecoveryaOLiserap tim 1m)... 5,/..5 sceve.cjoceve.enoveuststckehe uta olsyeie dae 143 
SEhwlts comy) Gimp iM ey 5 ys op eyes ope. ocscc cudrs tard Gyo sheyavn sy dio bho evel Ye exh «wibby sterOe 573 
See also Bohemia. 

Autunite, see Association of tin with. 

Avicaya mine, see Bolivia. 

Axinite, see Association of tin with. 

Ayer Dangsang, see Malay Peninsula. 

Ayer Panas, see Malay Peninsula. 

PAZLOCSHabiN GUSEO -LOPA COINS DYierpcysicicy cls, cas/oyeiele, suelecersss.s,scececocsyeYet>: etd © etre) oEstette 1374 


Babbitt metal, Meade on composition, uses, and analysis of alloys of....153la 
Aino com, Ar UIT 5, ype rsaseeess ol spoken cscs o ch nlish oe ove Cate SEaeb ofS oS AT TCD: Stele Srere ye eect bees 886 
Badger mines, see Tasmania. 

Badjerican mine, see New South Wales. 

Baikal region, see Siberia. 


atley., Gilbert yang RIG tte iN. ie eshie nies scolovorevereoele fbhdo Sas eee 988 
MERI Weg Ed tay sh siieh weskos oxsiietekanhedeveychebe sites aa temekalas Lane eRe LESLe le ret ole bees 887 
Baja California, see Mexico. 

RESEDA os IVU AT: LUNN Fg. vopenetopetstsrchentitae sche sexessteys'se cone pone cesonsyeisysyeusteuelthe S140 oftee «fe eae Sol 
Bald Nob, see New South Wales. 

Balto pkohman Gis. eed age sel. stated. sanwoarewds ask aldo. dead. ¢ 677 
BA PII OMEIE CL ehci0'si sie beeneys mnwieneeys 33l1a, 331b, 331c, 888, 889, 890, 891, 891a, 891b 
FEUER VAY Sita ye youccoxcgevetouershchesonviefebeioversdetedsuse,oveus.accenvousiepoudehersteed co wtete a tkelats tikes 239a 
HES eAN MMW rchcuch' sey sy susehdaucusy cucucssdokokedsveveliclion cstvecehcnes silevdial snavertvosevelavavene edbhe ABE oiler cNe 589, 590 
Ballesterosite, Schulz and Paillette on, in Spain...................008. 1043 
ESR UU UTA SSCS CUTS Mey catpchioy ok suey eatonshe tens Kor ou choy ousucned oksvouss'ancueusbeues cu overeass sy ceuctehes take 5: Made of MERIDIAN 14438 
Ballivian eM Vi-and, Saavedra, Bautista: .... 0.0.05 tell. seis Sell. cals alate lee 150 


Bandon, see Siam. 
Banghi, see French Congo, Ubanghi. 
Bangtaphan, Langsuan, see Siam. 


HEF ATW ICCA NAL LIT SAIN SPE etiaite yess Gente vene tetera he eiietiatlats Lollasis io wieied tba deta PAP IReH oo a ote 1286, 1289 
Akkerinea on \tiniine the Blinjoerdistrict :...5...i0s dels oleite fetes wake Weisel 73 
Beck onsitini deposits OLs ts... sasiae< eeliciients obs ae dalek oe. walbis 82 
Benedict.onutim ,depOsitsroi..< sve ois klae elie clte. siatetold soe sia.< dale a mete 83, 1301 
BM GCeAiSEriCt. stineintrs +c: -rususitste see lcceler< savevedsvecerarsysishets dita oti abs Sy ahetarete 73 


Boers on use of power machinery in working tin ground in,....... 84 
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Banka—Continued. Reference 
Number 
Bredemeyer “On* Cin “WUAUMIN Htc. rctcrerereytenetetatetetetetslacts chats ole ete shaver sreretels 85 
Cordes’ on: tin in: the: Koba -district.1+..019. SUG) Ee 1. Pe: 87 
Cordes on tin in the: Pangkal-Pinang -district....-. 205. (65. 8D. ARR 86 
Cretier on tin near Soengei Liat in the district of Muntok.......... 8&8 
Crooeckewit: on tin- ind: :22scacescecsecresesccase oh BQ ee 89, 1473 
Daubrée on tin: in: Germany: .:..-. sree te SI OTE, Gd EELS, 1314 
Davies -on - alluvial> MIND AM) .-+.-.nrecesereretet tele EAE AE ANE e talons width tie 1317 
Diest om -tim: IMs ecereterer hh, SEE TA ADS LIP LIS AR 90, 94, 1478 
Diest on tin in the Merawang district. 0.0.0.0. ec eee ge dee cence eee 92 
Diest on tin in ‘the: Sambong-Girin.. 552 e ccs sce eee eis eta ere 93 
Diest on tin in the Soengei Liat district 11/7. $2.29 .MUSSER Oe ete 91 
Dijk on tin’ im. 2. See ee os oR ees Peet ES 95, 96 
Dijk on tin'smelting@ ines 6)... Sache. MSE. ey as HIM IOZA ES, AR Aes 1480 
Djeboes Gistrict, tim ins. . es eater et A . SiN eakete atalava ershetaleralla state 98 
Doorman on tin inthe Dutch Hast) IndidS YAO. % VIBE OG oxcetestsee 286a 
DOFen: OME «tims IMs. y sere ties cst ersretetetenobemetetetaratonanelels MAO, AOE ORE. AE oa On, 
Earl of Mount Edgcumbe on tin produced in 1883...............--. 1681 
Everwijn on tintinethe: Djeboes@district. crs. mrersrctetels titers ee) syete sens 98 
WAS OT CUM Parca eieraves ete: ccs svetsun crete eherettelei tye) custome) op erieney sroteveriomale herent iencuens 1320 
Braenkeltvonistim ime cies es eS OO, OO GAG sebierade te ote 99 
Muchsvand dey Wa wyay Ons tim Timi veyeeevensyarct orien corer revcver otononcvonstatetevet-tabel clatel age 1323 
GOASEFOY OM: SUUMPMTIy i< . aie cite 5, sreveloiolotel ovo ie « elbte la pebeteteiere tiete aver aehada els PaHoe 
Groot: On bine ek Sc oo ois oe Ue, NETS SPE SARE EN cine oe 101 
Henwood on association of tin with gold in... .8..80i. i. 1327 
FRO OZE. VOM: vba Wie eeesies tegen siyanenavotesoncveneyeboere raeta! atu peet eet op tan wicetied it AMO eteRS (ote 102 
Horsfield. on. a mineralogical. GESCrIPEION LOL 0. :v.y- covery srorceororcroible cnet wale 103 
Huguenin on tin in the Toboali district............ 08. ba} 104 
Ge MOMS HuOMst lM BLM ey evenc vere okescze sys veverexetawenen- tokote HoncNon shed snoteNoneWenancn ROMs ek aRerrotccusite 108 
de Jongh on tin in the Merawang district...............0..005. soy, BilOG 
de Jongh on tin in the Soengei Liat, Pangkal-Pinang, and Merawang 
districtsONe Whe Bee. UG itd Rit oem wees eik alcieitloseele 105, 107 
IRQlorPoheinareny (bale ihe oa aoe ORE AO GOO BOC O DU OUR ODOUOOCOUOO COOL S4S MES as 87 
TAINS. ONL ULM SLI wepeyenekencncnsdessxonstodoneveacsovcuoNshexcgowevoye fonsNoucke¥s YeneR*#sheasasictoRsReRoR ite 109 
de-Launay, .(Puchs: and) .omstim: din je). AERIS LEE TAs SEI rIte uals ete enaile 1323 
IMGT GEM, OM pT MeetwenetonencdonevokshohoreNetesenctcdchowemcnon wonowckrLeNeNodseen spk 2¥- Rel sk tty Rell teat 110 
Merawane; district; tin. in...:.. GIsigUatk tare se. 92, 105, 106, 107 
Mulder on analyses ofe tin: £rOmls ons. c's ~~ wore oon «cre cross haminke citnatel aeke 1538 
Muntok district, tin near Soengei Liat ico... ck eek cee ols 88 
Oudemans On tintin Ae ooo ss cc kiel cre. cle wASlbeh ee eo eh Ao ete telee ee UteR aelees nana eit 
Panekal-Pinaneydistrict, tin) ING. pre cere ele ccm ere 86, 105, 107, 115 
POSE WAtZ~. ON» ti. DM porcrcyere, tc NOP PIRI POLE i.e ASK MET. TES IE Reto 112 
Raffles on history of production, prices, placers, distribution, and 
market conditions of. tim Vins cs sos sc SEARO. Se UD. Pad. ttcetens 113 
FROMAUE OM CEM “TMi perereterercworetctataters tate lorotenerehetatorotettte otetatielaitend alenst ats eleiehe tats 116 
Renaud on tin in the Pangkal-Pinang district...................... 5 
Renaud on tin in the Soengeiselan district.............-ee eee e eens 114 
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Banka—Continued. Reference 
Number 
Reyer won» tineinws sane senses els se ERR OI TS 1354 
Reyer on tin mining in, writers on, and structure of the island..... abil 
pROMkeTs OT MEI AN se iaiede Peleis oes = cle njelelelafaltes aes te aists la fefetsrete sie se wie aides 719 
Sambone- Giris timsing ccc e actc as sess Peis eat oat lta et US. 93 
Schuurman on history.of tin-miningiimsssccsesdsesssersetl SOS. 1415 
Smyth onetinwin: oi ssaceseete cas sees dedosss cose sane te Pett. oy 1362 
Soengei Liat district;\tim-imssssicssscccsscecsccesssasese' 88, 91, 105, 107 
Soeneeiselan Gistrict Muley Meroe 5 ios: oo 15 wisi cies crocs eaten sl ater le eaters 114 
MoOHoA Ai Stwietanc imei ees ais chakove so vcletorat seer aay arate o etaca eta ans cos eieletmereel ec 104 
Mrasenster' on Statistics of tin iN; VS79H189T i oo ee EE, ores 1700 
AVALINS AC SEO VV FiO Kem OTL Gitte TIN es ee. SANG oy 0s sioie ce wi wielelsie o cis one eisieie e sislele aoles 118 
WierbeckwOnh OCCUETENIGC HO fe sGlM dM 2 5)5) co: ore, eel ote) oe 6) = «15, ope, el clovele tl atcteteeie esters 136 
WALA ANI GeT Emi OME TIES Cert ex ceer ch ajiers. oii) 00's, 61010) avaiss Sverre a eres ote are dre areata 120 
WESC IES One CATA AIM oy org at erek erat apah oh ah otra ot ot oti ct hist olioticl oh et ohetalatsh el ofslel eletetatdierets sielewlane 1372 
See also East Indies. 
SAMMI STCI ae Com OFS eeleerrataicuetneee Kavasie i> lou sicyoiustoustsl epovonste niet ote cacti Gis eee tere 1444 
Bapst. \Germains ssa. ssc eaciese Seah ee ews jes 3s Fes ens oe ee pat lol Dy ote 
Bara eAlivardAlOMSO! tei. ceeeleecsk clo see a os See tT te OL tere etcter ee tie voters 1/54. 
RAL CCM ACs VIAT TAT O15, karcee Hee etoile ro Ledeen okie agsue, olelecsyele etal era tots. ste Mrabe ee piereie 761 


Barite, see Association of tin with. 

Barjac, see France, Lozére. 

WEVUTTUC EGE LA 2 EKG a heirs rasretreip, ie teem re teeaie tei es ei oy alias 0s 5slo, 818 4, Bile 4.8) 4 8 aR UR UR) 8) Mere) Oboes eras 332 
Barrat; -MauFice +s :isesvack sists adassicetesssessasas Saal spd Seeger 6 272 
Barren Waters, see Queensland. 

Barrier Bischoff mine, see New South Wales. 

Barrier Ranges field, see New South Wales. 


arrica: HManiwiel cDiazics Bac cise tise cee tae eleks nea pata es bron teers te orerctole abape eves ere 762 
’ Barrosa Cota mine, see Bolivia. 

SER IST; OWA Gr COTE oh cn teak et ohatialicl abelict oh Actotietiel oh ev otal oficlio? alictioties oliohiol photiotet ellstichiatotot etl elie: os elec s/s 333 

BALCLSth PEL HOMAS! sd isnisc ects SaaS sie Side og Nd See ees dice dag Mid cide sisi shel wre tens 334 


Bastar, see India. 
Batavia, see Java. 


Mavens «JOM,» ST, sede cece es welhanses cee s ead ses chs Ss Naas sees 2 reine LST 
Bauchi, see Nigeria. 

PRUGOtG EY s ssa cleigc aad SESE hs te Oe ideas eg ess Sede asad ss ss owes% 498, 1378 
EVIL HG COT Cie ie re hielo ete boctalte fe elles fa talPolta\to\toite ls % fo tostoirai"oWou'o\fol'oilo ta forte lofereTotolere wites soe ule = « 1277 
SUES Tee VEIN ack cp ean orcich Acteatch don bet st natal phetatelonel sgt etatehalatetetatohatatole’clalete%sre’slstoleteTotete.« 1591 
Bautshi tin fields, see Nigeria. 

Bawden See te, MARES ERD HON PTE, CPST. a EASE EE Te tO Ss 335 
Bear Gulch district, see South Dakota. 

Beaumont, Elie de (Dufrénoy, P. A. and). .......... cece eee eee e eens 378 
CMeS Rs naan co Sade ISLS AS AAO ASS ETS T ASS AT Sas Tic wire ele eels 6 13 
Hechamp wArwande Saintpierress Cs asses ac csstelec sel etere oles susie ete cleraiciclocene 1445 
CCL CT MELD eV s > NAS Ge it eat SOR RMR SMU ae) alien cree rete Setia(ol tere evaite oialcts oitsare-e e8 eis 678 
FS CCK eI CHAMOIS tata tetotolarerats eaeterens ars eledel evs ereracetele 1, 82, 529, 530, 531, 1299) 1300 


ISSCC mH rues ae iens ops ie avene cate mayen Sletien kal chev stcteers\oieis (oho, fusva olereilg eat sue'@ aisle spencers 1592 
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Reference 
Number 
Beco, Jean, and sThomand) 60m sis cr sins tesla circ se cae ae c elede Ene Sethe ature 612 
Beechworth, see Victoria. 
Beenah, see Victoria: Gippsland. 
(BOOT) AGO ] Pa ica. i5aneire abe tayeitevovehe, bel ave tele o, dreieichauetatelels s) retac ote Gamiae eG aae 806 
Bell, James) Mayes o:aitsis «sie aoa s's)« 0 0 ehetar sha fopyeterete Oke euskoye Behe bictale chemeletende 852 
BOM Bea) oN isveve' a caves tore otlatetts\oenecerane. & a saicoriaia fatale le tasteriaveteranesnve tole GuEka ote ethene 16 
Bell aRobert Mise sa 56, scapsnGeoe erate bess. «, vie esilelare ie. cleldes ls bi seit tabembtercdaale erste 4 15 


Bell Mount, see Tasmania. 
Bendemeer, see New South Wales. 
Benedict, William de L.....5, 47, 83, 152, 212, 213, 240, 281, 336, 679, 763, 
807, 989, 990, 1074, 1200, 1239, 1275, 1301 
Bengal, see India. 
Ben Lomond, see Tasmania. 


RENNES,» \ GOO. segs, sh Raaretere ie oa. s 'sces0: ear acepelele Wile avevesejersy olapenepepe: Sebovetd nis CAEN eve 337 
Benmnetts,< Samuel: «. heusiae ccacaio.cite: cre 30206 witaveforeie totale exes, wiles 3 oat NeaR ES a eae eae 338 
Benoue, see Nigeria, Benue. 

BENSE; SVOME a diagers ste ekeuaie peg tlsie isi sus, n wha sorep ravens teieveyeusver shetelerepels) aisZereuc RES SISRSe Re Neus 532 


Bentong, see Malay Peninsula, Telom. 
Benue River, see Nigeria. 
Berenguela, see Bolivia. 


Bergeat,,, Alfred. Pocye aid sh sicyays.a)is 41s/c0 53/01 dy0 a cape ous spate NRals vatanenpbersins. soaker oi 613 

Bergemann Cos’. a sss sally oreleus ies’, 4 ars-6] sve pteuaite el aS vallstopael eile obenatsualleheuentrenehene 764, 1446 

IBOL Pers Jess. eiyois ane 4 pias eva tah h ceva) ioe a, bi vay(av/a\ionteyieNtanier sella) aula a leh oie, talon acl asec ote 339 

Berggiesshtibel, see Saxony. 

Berelumd; FM dl s...6 os: caves Siac so 0x0 suetel ox fd's: Raseras tee vapera ele tveyy, evepepsere: avast seabtae tas 1447 

BOGE MAM 5 /ei0 sys)» 1016/51 eis sieterstchel si esl « «take totchets all hatettrel oyeticy ete (Uoaane: ops foucee auePon seed heya 1302 

Bergse process for recovering tin from SCrap..... 02.2 terld- duis sieels» fete 1442 

Bern Dar di iis). coce.b hoe Aol e hyesers se iay0ie Sie, 0, 0 00) b ves io) ays, SERA SPV aR atetepe later teniey ery eid 1593 - 
Bertheloty. Posie co wrestle colle toe yehove ayeulst eitei’s say. yovebadehe eveuevedsdehe coveyeleveteveuel ci eeeeetcaee 1379, 1448 

Berchier,. | Py soe storey dene lobe telonceaster sate! tyes ebsites ed hayes Moench aera ees ek OLR 1449, 1450 


Berwick, see Victoria. 
Beryl, see Association of tin with. 


BET ZELIUSS  yarercybetecehevoress rs ray yatta sag esicveiielrex oes" o/ayedebeckaweh yal ev avematiec swede arorer MReyencMeRtiGuer eee 1303 
BOCGAT F350; Gras soraid Sielesistione Suave tte totems OV leks’ shisllevies specs idyanouedaietelteuedeietobeleh ote ve tacet eet sis Rane tags 1304 
PROTECT RV ia'aiteietccyreyeaeita (ops nn ceeteencdsuevons aicce oi st siaieve te, skolelahs eisihe votedenatels tote Renedeneke teenies 1450a 
Bettss,.:A,(MSOm yy Gi aces te iis eos aor oi artis Beith toveieee woe ekcne eee Reeneret een 225, 1451 
Bill) 2 aveye specs tensors suscavers ev Venere oe Gee io, go ao, ovelmungos-(eyageueyspapriede i-b-iepoina-t-1 eit 1380 
Bibliographies: 
Benedict on an epitome of the reports upon the San Jacinto, Cali- 
fornia... tin mimesi; Wan. ky:;. « -\. -ensyrshonece ort ei pue tae Cakoee etter keels obit aha 212 
Clarke on “The data) of zeochemistry ‘A. 45 5 spejapetegel atid ¢ «1s fo estado) od fiecrgs Se 
IVA WOS? OU 2h eps bf a oh outhievenewokstechek wore, + svevellspaletto's rob ekalonsisieienaiclatcten doled skatel aeieiare 1320 
Ray, (l3sarticles on Alaska) )icis «os cic) s svelte cchepeydsrsministe <i tieneke sie drerre rene 25 
Muchsand de Launay ion Bolivia tens cise clerclcisicheneleversvouotsketeRereraane he 159 
Hess, and -Graton,on OGCUGTENGES) OF CIM 4 0icc/c ccc oo 010 0) ole wie) ob yeygia total « 1329 
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Bibliographies—Continued. Heterenes 
Oldham on papers and reports on tin and other ores in Tenasserim, 

SUG a chee ceeletetencrel ste o ct shel Macha Seta olktel Ma rvohavelignet wiete te, oketetetatanel ote 198 

Reyer on observers and writers on geology of Banka and Billiton... 117 

SLelZMer (OMe Olivia cavers cisicte oe cavers iaterololerane Autor telehe ohetet osetetneretetel coe eine 183 

ward yon North Dundas *field> Tasmania. . j.0cnicc.s ewe ceo mee were 1158a 

Watson on mineral resources Of Virginia..........csee cece eceeees 1246 


Big Horn country, see Wyoming. 
Big Prickly Pear Creek, see Montana. 
Bilin, see Bohemia. 


MTT ean Ges ELE eT Ue ciate citier ers cicie cle cislejeteuo stele oj sicle ee les cher sr eleieie sielelsre eve 1452 
MDI NTC OT SELIM ewe seis orencis eisbole re reiteis ile) wvetroyels verve wie ei Oey tole, “olfe We voreltollniteswr nit 77, 79, 126a 
Akkringa) (Akikerimga) rom etm OL yPenste cots, Mechta herons cele one stelela sire 121 
Beck on stim GepositsyOL wana ce doc oo tie cote Vaaeae delctoveleieicrmictete aerelerele sie 82 
IBENECICE ONY LiNs CEPOSTES) Ola avinceis orn wee elev creche tere el obel che. othe. 83) 11301 
BOeGINEG, GISLPICE TIPE ce saetet tab ere ete eh ders dass clas atcltahelaw te o facta le antere 123 
WLSCIST AOD Lb IM) ATs tee RI eI Velre tte tei Polvoibe stots To, tsife fo Mabe teolte fo, ene\teifelterwetel oy eters fancy @ 127, 283 
WIESE. OMS LLIN 1s sy erie ee Aare oA ee alae Sle dT Nols eta eiaie stershelelehetel ets 128 
Dindane Gistricts LIMVIM sia. eee Neate giatas siete cholo telavel stelerets Stet ioletabeiel oles 123 
Doorman’ on tin, inv Dutch) Hast: Imdiess 52.2243 ca Meets ole Sie eieteve ol bers 286a 
Earl of Mount Edgcumbe on tin produced in 1883.............0000- 1681 
Fawns on tin in...... SES TRL Gees eR RMT SER Phas cS, NESTS: CAE NCSA Tete, 1320 
Herrier -On) tin’ in wacens aawecndae neo Sad aS Oo ed Sada Chelia, alte Paes 129 
Muchs -andy der LawmMaye Ome wim las cis sia sie sisi a oie ce etals, leer eye oiletemers talel ers 1323 
GEVOOE OM CIM LW aeey ax cnc tepenehonerctchohavehctevereteted toPsncNotetetererovatelatot oMetetetaiets LZ0MA3T, 132 
Landon: (Maier and) one Giny Ler ecciehe <2 Shs Sita, aiGth create shoes we 133 
dev Launay- (CHUChS Fama MOM cine Tale cool tie te aneie! ourdieliel Wl clats lelietalsierere 1323 
Maier and Tandon’ Om tim Ts serie EK FO. CCE hs Sates cis) ahe «ever ci stciei ene 133 
Manear district, tim’ im. seit False BN Ve cresaleehald stele sevclereiane 123 
Posewitz on discovery of tin in, geology of, occurrence and mining of 
tin in, and production of tin in the island of.................. 134 
Rant on tin in Tadjouw Mountain: 04-7 20k 6. 8. tc ite . einietal erate «feo 135 
RBVer (OMe TIME TT ak T si. store tora rete te reroreteraiele'e feraka Yate faite teravate tate aioturetetatel ale: ale 1354 
Reyer on tin mining in, writers on, and structure of the island..... aL 
Rolker -on- tin inks. ii.s56 ss by sR kinlahle, slate lah te ilar areata evhte:o: chate. olicte.(oi amet 719 
Smyth: on: tinvinssisssccnee oc fasechasave cas esa ee NR ak . 1362 
Tadjouw Mountain, tim ims)... 7. .i.. redls We ale Ee Toe ale dliala fare ele) orove 135 
Mandjang-Padan! GiSthicty IMs IML Wie wiw ci ee eeie ce cv tve ews ajorctalete Us allele 123 
Trasenster on statistics of tin Im, 1879-1881. . cs es die elles oes 1700 
SV ctr eT WAV.CKnOMenCiltestlltwvepeiet eter eterela/crsi cielo clelsiiel ciel elelielsiellel/eaielioie/el eile! ¢eteers 118 
Verbeek on occurrence of tin in........... ENO OAL A GEIS TST, 136 
Wreeelcs) On) time ims s octet ec loteretee terete chavs aoeta tel statoraterele: ots} etetel offeletis WORDS 1372 
See also East Indies. 
ES UnaTI se GCOS Edie ccctacre ci siete ele elle evelaliaie creyel elais| cielels eA} ohata eeretel e) Pe: ome eiior a tele oe 853 
Binoxide of tin, Wendt on occurrence with ores of silver near Potosi, 
OUT Vle teeter ctatcre a ete eleva eater teehee eres 0 ciocer oilers chal’s, ahanereeeletatanets ore utayeretitehe 184 


Biotite, see Association of tin with. 
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Reference 
Number 


Bischoff (Mount) tin mines, see Tasmania. 
Bishop Creek, see California, Inyo County. 
Bitter Root Mountains, see Montana. 

Bitter Root Range, see Idaho. 


Bismuth: 
Alloys’ with zine and (tin... siaiesh). tesa ebeRes [aloaice ae. oase 1587 
Andrews on deposits at Kingsgate, New South Wales.............. 797 
Argentina, 'Saltainls ede os cas oh RAUCH SOR HOSS. Saas ee oe ok 


Association of tin with....3b, 172, 180a, 225, 227, 573a, 797, 881, 898, 
938, 1095, 1148, 1163, 1294 


Australia she poeu series se eceiaeie eens oo vile ee ere eee a eet sare 58 
Benedict. on occurrence at Chorolque, Bolivia. .......0.0. 5.000 e eee 152 
Bohemia, PXTZSeDit ze oe 6 se aei evel elereiepseress ia alo Git LAT IS hE ieis didlo aieeeeS 578 
Bolivia; ‘Chorolquests2 ess sees - cioleiwictsisic ce bt MIeORORe she re seetiaee 152 
Castro on working of, in Salta, Argentina... .ai.0ik .$cissel Bihar 37 
Gharleton) sOnyiee ene fos sic dna seem errr ps dec seas eC nits tier eer 1310 
POUT OM: sO Shae, oy gee eg at spay eaad ol cc op as ey SR ROA ad Aa aa Ss eee al cel ET eR OO ee 1322 
Ménniche on separation! of,, from! tim ores... . a3. ait ..J5-si ly aeie 1534 
New. ‘South Walesss..... 2... asthe? cheno. Metis. es Gee tak SEE ey tebs Cor 
Queensland , 2..)..5..2, RGAE. al. boaehovet uh see alae eee ae aa. Pie 881 
Robertson on. deposits/of, in Australian.) oi. 00s 0.0 toesee ee mle ere 58 
Saxony, Hrzgebinse grrr ales: eleroelopeysholes csolortes od efestepen ot kdl tact eek rea ee 578 
Separation, from . tittyye ejes cs ces othe Ried tel? Se bitleln els Reha eee 1534 
TPASTNAMN A ne ea ees see Oe co ece cua deyeneuceeustteints 1079, 1095, 1148 
Twelvetrees on, deposits in .Tasmaniag?: ath mc bak. sabes > me sdtte 1148 
Viebig on deposits of, in the Erzgebirge of Germany..............-. 578 


Bismuthinite, see Association of tin with. 

Bitter Root Mountains, see Idaho and Montana. 

Blackso. Asi ¢brpehy sie ao tarasones ita. a6hene cet silt Ba erento mi temere 340 
Black Hills, see South Dakota and Wyoming. 

Black Umbelosi River, see Transvaal. 


Blakes WalliamoP eRe ee sek cccck ooo 214, 341, 991, 992-997, 1201, 1202 
Blanchard} Pred i dey. oeussterts i ty WEG Ue a ets ieee emelorelae « 614, 615, 616 
Blanford, W. T. (Medlicott, H. B. TA cae eeepeoecsag Sethe did oss qaatos 595 
Blavier, Wd., and: onieux ya. dau os cn vscaa sas ousew eerie re one ee 499 
Blende, see Association of tin with. 

Blewett;  JASDPers & 2 sss6.6, ce Mie esse oo cue opin ciel okt be ge teh cheeky hese loeh oh ole pease p)edate 959 


Blinjoe district, see Banka. 
Block tin: 


Preparation, of, in Cornwall. and, Devonid'j. 42). sone ese. cles eleleyeleiar- 1576 
Resulting from: distillation of tin amalgam’, .. 0.2 ..6) - mse sete -myekete 1556 
BlG6de, = Gottlob Vom 5. te crater etatctolie! ale (ol ehslictctoueNcttcher ellevele’ siete yard ke feReeeh SeheI bse votes 530 


Bloomfield, see Queensland. 

Blue Ridge, see Virginia. 

Blue Tier, see Tasmania. 

Boase, G. C., and Courtney, W. BP... ..... sstibiah. att <b feild sie steniess «Sse a 342 
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Reference 
Number 
PN OASOMPELOMITS VSN ereleu sot cys tere cee a tance oy clio cise aunaieab este: ars cate te sey sydrop dame ariePAl® mye overs 343, 344 
Bob Ingersoll claim, see South Dakota. 
Boceheggiano, see Italy, Tuscany. 
Bodenmais, see New South Wales, Silberberg. 
Bodmin Moor, see Cornwall. 
Boeding district, see Billiton. 
ERGO TeV Co) Ed peacay tte aber eR tet eve oh Shar alae abot ch ot oe ahGxehayetonat Arch suatbaes ob Miteanh excy rapa Nowe 1305 
HSOCT SH Ese Si cs SE arayepevetaiians bythe aioe ach Ss Rerp reser eps) Seveiencr By spans’ abaya) sed aysliep evel aliapeysdotensaaie 84 
Bog, see Cornwall. 
BOPP GAO Bae crea ab eatevayc Slapetees aha es) a coat a/ a 0 7a legoueouer aM Gl spac) adie hep subir Ac ee ya cans 581 
Bohemia: 
Adbenthams f timate POsits sO fies a oi sis 1a bess aiist ate tab encrorele ee iey el ois vel’s lesaharbreimy Byers’ ee 1310 
Beckson tineedns Gray mel tor ciaias hai.) af sh ober aterelts tes olicre, spy oksapa slept ckepet a thaavans 1300 
Henstionstine ns schlageem wal dy cc.cvaic a ceeroiehe to cyetenepeatachoweneteyees aheici ket sur¥> 532 
Bi ims tiny NCAT arcuate cara ced ois eee aa ayainatoner tue e'sisie wa ress arahidilardehad Soeisparenegs 562 
Carlsbad PitinmMIMES ene awa crass seach chaser evoies cialshalersr «! or apalisuaeetat oh ohepesiepalalebopeaatees 64 
Charleton on tinedepositsiobsA berthames jacs spss olscyecyose eae Joronaee 1310 
COLON Fin SiN GLAUp SUS sara seas oot sek olay ailctist cro «! Sh alis\ ouat Bh otishdhiedseorhyayst spaueyevatene 65 
Cotta on tin in Graupen wand» POeb els suite: pers cperstcosusic ea© Fiance @ecri yarn 540 
Dalmer on the Altenberg-Graupen tin district................e0200- 542 
DAU SS KOT se ATTN ses aie eae es Sisal wis psisess assis yoo SpE: ogy OHS Sys ip sys’ Saeko pakan Syene 1314 
DAVIESKO Mastin CEDOSIES HO bmnary sorcerers ayaieus ot cuetel el ses ane aat alevelis sustine cea neue ons VOM, 
Hrzgebirge, discriminationy Of, STAMIteS IN). .7.,..42,67> v4, <lersls oe odoop ss cyan 564 
OniZzin  Ofs tinwdepOSlUSMOlia nsec & areicisie in 11d ale Shek yreushe: Spy rel Seer ans pouieneks 575 
SLLVET-DISHIIEM ALE DOSTUS md erctey sap5 syausoh a ninievened puso tess erele yoke? Syouslepolatevars 578 
Huchstand de Wa wmayaOmMmci meal. .fercrra sects csusis ees ieileus shana euaeae sake ep euebaeeis 66 
Graham on. imi y inset keaton hah avc evel cuss a eleyd cregdacd cabursbs Guaayeunsnemieuead 1324 
Groddeck on tin in Graupen and Schlaggenwald................... 549 
Graupenitinwatwoon sce eee. 65, 67, 69, 540, 542, 549, 550, 562, 567, 1300 
Grapes LEST We iMe ateeece tere is) seh al over. sctouais io ond sslonels Spe spatens cheleysneneyen oi 5738a 
Eballwichs on Cini site Grae My aye rary oxo cohol set od pehedeh ehcpiodatehaleietouctaiarsyes elev she piel: 67, 550 
VATS ROD MUNN Ms cirerc rocker cat clicne ay ciere ale. are cha yay ato shsaamonay gaenaie®, 8 andlor seewentimpeve 416 
POAcChimsSth al sstimiemiinmw a tiem sere a pie. onses sis evers set Shey el eicysiqiapalpateds:'s) Ware alan 573a 
JoOkeley: on) tink “imi aAveitmenritzern Kelsey. cneys 24s) oh eiisfioheotst eye} nares) olen 68 
Kanlspad sseolosyanOlessemesrets trpiaitr city. ise ited Gaseeustena* id eg sacle eueisyarenens 564 
deslanparentioneuinwimecs ses © cic s cies ols se.c eles eierelo eae aii Aye Goo a att ais 1335 
AMD LOMe Cine Ate GUAM CIrvaiale)« chovecisteis cha cicior sie! ohega clo els lepepelotebonenel cian polls 69 
devPaunay.'(Fuchscand)\ on tint I. 3.5 scaled es fe os opto lagga  aycks uma pane 66 
INGIIideCks VoeCOlO Say Olean are tree as ss cielo ase ievels ohelc a) nl elendin sheubile legenchaieisteyeite 564 
Nowicki on tin at Schlaggenwald and Schonefeld.................. 71 
Platten, ins ins se sees pert b crerrot vs p reacid tact © sieve sdeusie one case seene eveunisnsy: 567 
Ppcheltinwinih seis soc sdac dee ore rccrg ete: ons daecnes ee 540 
Reuss’ on tin near, Leplitz,Bilim, anigdiGrawpeMnss ). sate <p. «54 eteneloreser ne 562 
Reyer on discrimination of granites in the Erzgebirge............. 564 
Reyer on geology of Neudeck and Karlsbad..............0.eseeees 564 


Reyer on tin in Graupen, Platten, and Schlaggenwald............+. 567 
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Bohemia—Continued. Reference 
Number 
REVEr Ons bin’ min iS simiey Way vet ee avatatotetelstatetsteNstevotahatatotonatatetate 565, 566, 567 
Rucker on ‘tin ini/Sehlagsenwald ee ee atte rotate eheener eter 568 
Schlaggentwalditinvats cere eich isc sis rormetatsre ereiers 71, 72, 532, 549, 567, 568 
Schonefeldy tim: ats Hany Meee Area es AE tat ies cre erte, krate inter Th 
Singewald on tin deposits in the Erzgebirge................200000 573a 
Teplitz, sink MEAT Ae SMe cl aie oysvece diene gelslonenscolotore oreo seks aw cael onetenelionene 562 
UpperGraupeny tina eye she ctotele ete ratake hetotarale oles Tetobaho otaterareteteseece diate 67, 550 
Vogelsang on mining and smelting of tin at Schlaggenwald......... 72 
Woodward on tin oreispecimens FrOmeyy. ci vec .cve vc 0c ove craieseel soe ete ores 489a 
See also Austria and Europe. 
BONS, AKER, 5 assy cushscoueus sa lays veusvenctolls aliens toroyevoyiesporede rersicexetonsusresetoysqers es votexcron eter eemners 1453 
Bolivia tin Cw eee eee 1284, 1286, 1287, 1290, 1292, 1294, 1298 
Antequeratimmmime sacs cc facta cis hclcientie c aletas stetotatebor ohetaiezatoe relist ateeas 180a 
Apacheta anines time ime sis. 5 sae eeratetee ls Sisto tore er aloterene ear coamaceretet crane 143, 158 
Avaca; ‘tin “ats i cfnc eos fades SOs genes ca bbs ness ote EO Ee 176 
ATECCRY.O) FMMINE! KEIM ye itis oie aide Sai rererec ieee le meats aneretete coftertene rsemer oemetete 143 
Arzruni onseveral* minerals fromlssgestece sete s lee ow a tietate «etetenonebote 149 
FAVA CEL Vest TNS Seepage ees fare eitesie tostelre einer el civeretetietione nel ot ove nalte chee lhe Ropereteroueraells 158, 180a 
Ballivianvand Saavedra: omitin am eeieceurccets erste ts ots etches ene etanenen emer 150 
Barba tomes iS eer ce cis aie teeters che ro toner eaatate co nusticvenerscaseeictoueutiamanetoremene Lol) 
Barrosay Cota mlm e tina imei ase cusisnsientin ues. score shay suereeetonail ciletenev et en oneeeters 180a 
OCHO Cm BUI NS epate crac cca s occ care usher uc reee acide sielielecriena tale tal aaa notte kai roltediarate 1299 
Benedict’ on’ tin ‘at Potosi’ and ‘Chorolquet oie es ee care wrerratets 152 
Bereneuela; tin PLLOMMe seus sect nce citierare is sacrstonchol aolavorciaietustesterenstaretts 166 
Berkey on microscopic sections of tin ores and rocks from..... 152a, 180a 
Bradley wonvtinGimge ae serious acre ssvsiel us taneteter ch atoreremonole ate natone stele etateueh anata. 153 
Cataracagia’ lodenatinweimer arc ct cicicre cia cistorcicic cuecsvorstayolelotazelat nareteyateietents 180a 
Chrallatimine stinvimeeme cc cctre cle ce se ere enciets cleto ie tat areka ercrons teem 143, 158 
Chocalitaya, mines gtine Wns tess. t's. <) ue or cvereiotenerorelelomsisteviows tenses venesterenat 158, 160 
Shorolgwevctinwvateen wore ever lere che cicheneielele eketeneter > 15224166, ATS PATS, 179 
ChuallavGrande tin minesiarte se aia. estore ares cials hese icve tas aectanel tetcvonenete 180a 
Cochabamba) ‘departments tim) mies 3 sss Ariane sieve sieves creeeonerete pe cterene 141 
Colum weit Fate ees ceeretet ec /vcvel cl ot cuckolele tere e oi etereuatchete inter ererotetrenenerate 158 
Concordia: lOdMew tiniinyaciasciets ct enele le renereveres ceteleteralsteseieust sie onoyloreteneretere 180a 
Conway on. tin minesvot HMuaina Potosi i575 daca «wearers attetenatererets 154 
Goya Wode: stint misses Hic days ciate cite o alee cles s calcrcsta ore every etelel atonetapoaveremierts 180a 
DeAChiardivon’ tin is 2 ecis ccicveis suse scicvers cl croratel chopoherottarerehey ste toh oenevey=nerar ee 1313 
Davies: coms? tiny Ts avers Mev ca tise asi sis sla oPstaioreteteie wleleeato: ot ehatatens chemathehet ensues 1317 
Mlisaglode;” tim *ini ss Mies dacisc.c ie coi na dt lh cie aie s\ctartatebel Manepev tet ababete 180a 
Himmons’ On OGeurrence Of Ein ims Pee aye cic ote. cletey etal oleveparetevorersietsretete 155 
Endter on tin mines of Liallagua, near Oruro.............-2eeeeee 155a 
Biver dine som Ge Is se ey eveiet che os) seal oie ch alohelichcraistievel evel chetore tel tobe =) Aeteteyers 155b 
Exportation of tin to United States discussed.............-...6.... 139 
Mawns: ‘ons tin ame ae ae PSP G NS ote Octet sete eet a torateter 156, 1320 
Forbes on occurrence and kinds of tin oreS In......... 2... eee eee eee 157 
Moullon? On’, tim Vim Sere las ose ete ee w eic eo cvaleteleteteiel siete evenateueuousieneyel oA suets 1322 
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Number 

HrenzelponnGcylind ritee trom. cits wine celts, as 3 +6); slau: 6) heporets & oloaltetds 1611 
HrOChOt LOmy Ginny Lape Pe OUR Ee aloes; cheveie cise, eG] h opateh «: aheteerey dra yenaya bys egeeteys 158 
Huchsrandudencaunaysonatiny ink tc cd ciciecster sisicke.< teen ttosie- RAGr 159, 1323 
CaO Lael O GON ETT ITN i eloyey oso; eusvcvevaretevatenceenovore a: al oie. 0 ehh lo gtacbr ev ete eyaletet erat snaiens 180a 
Garrison: ion ptin) Antec (is aett epg opsyarcrawtst «Raters see lowland  bnetacy stetespers ees 1207 
Gautier on deposition of tin near Chorolque...............cc0000. 160 
Gmehline zon metallursycok Gin’ WM), ciclo cielo sleveretoloteletietete eyahene chs 1497 
HALT SONG OMT EEIMM AME 2c puckens ove ais ete ust oie oieushoreuoisneleitevecakps febshale ctpry.eteuedets 161 
Huaina Potosi, see Juaina Potosi. 
Huanuni, see Juanuni. 
MOH OGAE LIM Gab 5/5 ES LI ols Hee vel ehelS wi ctoveite lele a lokeletef Poeye Svs ete dtonatenctrane 176 
JUAINALeLOLOSI, TiN AMINESNOL. .). cyah: demote lend oO oc siege ahd bis leita 154, 158, 176 
JUAnUNPAistrick,. tiny iM soon ats 141a, 148, 148¢, 158, 166, 172, 173, 180 
MayBlancas tin deposits: OP cia <i... « dies ss oes NOT Tei eho Tepes" 146 
a Bolivinia mine, tin) Is csnjeys acts eopstelewrca le 2 stor b de]e ated opacasomporeretaye 180a 
aikhaz department Gime TIM, sys rewsvoicstesl crs aceie euondlenascreiisovenata bre) Set 141, 154, 158, 166 
desvaunay, (Huchstand) Mone tiny IMs 65 os sae 6 os 05, 3 sta thee olore seit 159,) 1323 
ha Unincads mine. (tir sin.,.)\.cers a aoaoh> as doko wks ore Sl odes 180a 
Licht vonyitin: Gepositsy Of. soak cee ye chee lo pegs ove p brekl Stebel she coyet dteie sears 1l6la 
Mallagcua, near Oruros tin MiIN|S, OF «..:.) 0.5.0 « «ya epetteresasy« 442 = shaaeedys othe 155a 
Telallae ua Svein, Cin! stinks oysters: cick eiece ais evsye espe sya so bf a syseerem ah aaadectae 180a 
OCs OMe Ginn Lis percvcestclarstevohekebercvercheleysile)siereretetel sna) tr enpeprvetoer shah cad SYoCshcken teks 1338 
TEOWIS MOM CIM TMG eee as, eile \cnsce ciel ol st cates bis te ow eibph eal ede-ayovbhepe: o,ayratabnsye tucwte ators 1340 
Bouis (EPH ps sama) Ow GL TI she, oye sso: 0) 2101.05 oeks ofthe oBslaiet) -uetoia el org etoke 1350 
Minehin on tinting tier bpacclasndestl. sistent 163, 164, 165, 166, 168, 169, 1846 
Minchin on mines, ores, mining, production, and transportation of 

ELIAS OUD cee ci ates, chen eliete, shale eel ota fete) chavo: ope: ach etey gies ob cyo/-s¥0) SEsHeTS) Bh shSDS) «gES} «OST 162, 167 
MR ra names CINE TN seis 5) seals) «, 0.6, psy soy 0's: fereV a «rand Roeaeals B'S bs whats. PES 158, 176 
Mining and railway development in...... wiecekeicer oasler ochfs/ oueh bib, syapstersreerate 147 
IMO NCE BB LAM COTTE ei ayiois oo) oh 501 oi.0s-0iisy ouer eh ohoue) ores oy excise AEC heh EN Cape T ots ro emapet ate 180a 
NIOTOCOCH ACM MMIC Siok cient) eves ciciic e c.01el eiels loloveliclgie ieisio ee) o) octet tte oleteietsTals 180a 
MOUNE POSCOV 15) BEIM OM ice) d pee) petencio cla bialeloreciede shel) « fey beef belo cXodsbanetert attaneye 158 
INGETOUEADCIION) (CIM sabre cs 016 oie otele hea rofs Bhotateonotd sects ok NSLS CIs sof eE sh» oheNev ele 180a 
INGwland .on’ tim: 1s teypsrs eph h aiehe ord siorcyara@ aig afele Epyeye.fataebeleiaseryas 6p 170, 1347 
OHSS MISMO MMI EIN Ivy se veray-vorsye)s,eselensy sce) evel sconeueyeteloleleyes sreteuenchatet eel ak aeons alig(al 
OVACCHS AMOS LIME FIN otal) oso ici oles ete loie leieis echoes leleyolsieltke cel eer cyetaKteiito ops tons 171la 
Orion sin ats 2 eyasrsy cays aheys, os ane fap yds as allots 137, 155a, 162, 164, 166, 170, 1641 
Oruro department, tin in......... 137, 141, 148, 145, 158, 162, 164, 166, 170 
Pasley on tin mines in the Hast Cordilleras. «oc. 6 oi cd i oyels ayes » opens 172 
SAT COMOME bITa oper este taraiclcloceccue s/o, cfokelosevovelersccns\ielie ie teliohauatel olelelo lene ene sens name 1630 
Pera One tin CODOSIESM Os. teehee srekenaie:craletele) ate) aial'e! sislia sledoliate (ole akekeraien ys) star 172a 
Penberthy, an , tim In..s.c,+.0es0.0,0,0.cklarevle tthe Berstayctet Aencie. s106 OeleR ib ...174, 467 
Penberthy on tin mines and transportation problems in............ 173 
IPerifield Mommie titi Oi OE Bie si5i0 chains ciaie.slce. esi 60. 0)4, 010 0a Abate aap tle® (ovdelale serene 1631 
Phillips and Louls oni tinyini- blir e raraavee ola iss- ololdis sao0g laid. olshove so adds 1350 


ROOPOmILA Keres tian CAT roreluisietereseetote ievoiateiellele leicele ise To 1v ler, sisi(ollsile tele tae ania cone 162 
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Number 
Potosis Cine at.o ocr svciersteve tate ok talents tel oat ee 152, 164, 166, 178, 1641 
Potosi department, tin in..:.:..:.:.3% 141, 144, 152, 154, 164, 166, 173, 184 
Pozoconi «mountain; ‘tiny On «ee 22 oe eae ate ee re ee eee tiolaro ee ieiereet 143 
Preumont: on tim IM: sscs8cccc cast essesas css ce ed OE Oe) Bee 176 
Preumont on tin mining and transportation problems in........... TD: 
Prices of tin in, affected by quotations on product of Straits 
Settlements: +24 552425253,008 0, PRA eee ie ey 1675 
Prior: on, teallitein vs3cns cals 2s 2908 Bat OS * 2:5: Se ee eles eee 1636 
Punnett on: tin. deposits: of. ¢..cc eee eee Peete Dec ee ee a eee 177 
Quimisa: .CruZy cbIN) :Ab A seepe teers tes sialereleimrsi che 5 0/aiersbone Reis a oer e CRT 176 
Quinsachata,- tin “ins ss<c¢s23 508 Seseeeebs siege ose hese ae wees 146 
Railway: and: mining -development in... SOUS sso Bae, 147 
Roberts on geology of country near Chorolque, and on the tin mines 
and alluvial -deposits. .....22245400%5% 60) ede ee MA oe 9, 
Roberts: on: tin ‘in the: Chorolque district: . 0: .552 0.0550. SUSE IEE 178 
Rolker! on? tin inwsis.. 2.552054. 4 045 eet ee A ee TR ee 1357 
Romafia, on: tin «in aoe een ace he OG SIRO fa ee ee 180 
Rumbold. on origin: of-tin -deposits-im:::..0).0o. .20i0% ees Ss 180a 
Saavedra (Ballivian-and:). on -tin-ins:..:...:8.0 5009s. Be. ie aa 150 
San. Jose, tin deposits: of. ss 2222 240 eA, Oh See a meee Pa 146 
San. Jose lode; tin-imz ses isccscesaosssccccc atch ett. SERS 180a 
San -Roque mine, tins inissisicisarhscsicccsesscs cach. HS ae 180a 
San.-Salvadora- lode, tim: ims .2 driieiedes sess ciacnas ts B20 8O, Fees 180a 
Santa -Vela Cruz; ‘tin: at......cccs055-ibk SES 00. So PO Bate 176 
Spencer on stannite from Oruro, Potosi, and Tatasi................ 1641 
Steinman on the geology of the tin deposits of..................... 181 
Stelzner on -occurrence of tinsines jsccccccccs cece sede ose se. Le. 182, 183 
Stelzner: -ons franckeite:: LrOM ier ket eret eters ciohe ere enetel date Atle love iota cintane kes 1642 
Tajo-polo,: tins atsesss 2046220 6 d5 ote EE, aR | ee 184 
Tatasi, .stannite: from: ...5.2221206225332200334 500 CRS Oe 1641 
Totoral-<Mine i xs35.02 esses Fetes sews s seas 35 ee, A eee 180a 
Tres Cruces, tin in the Sayaquiri vein in the mountains of......... 158 
Tupiza, tin mine -57 miles: southeofs +c s<s326 520 in hee eas 144 
Uncia, production and improvements in tin mining................ 148¢ 
Uncias, - tim: artee sc. 5.2: ts<0%etctaterefaitetotetetetaate tetetetetetatetstatetatetete, tateks otete «tie ater 173, 180a 
Veta: Estano,- tim ats: 2.2 520555.54 559% 5.53.56 55.65 bold ctente de terrenertene 184 
Wendt’ ‘on stin in Potosi) districtie. ++. + '.1%sors% terete roto la tole terete slaves afer obshote 184 


See also South America. 
Bombay, see India. 


Bonmard3. - As + esis yare setae wit evete tere tee 7s f0s0 > 's (ofa e le "eit B'e.% eile foi"oile) Sialet sete shaved eters 345, 534 
Bon wick, -JaAMeCS) «ssa aad ea sgaidloaadacssa dja ova s cash oe telecine gees omisle statete 1075 
Borax; Hennecke -on' -OGCULFENGCE «Im: RETS1A:. 1. 1 +.1. 107. 10-10 tolefo Aotel s slate cheehebetole hes 864 
Borestrom Ls, As Peal. Areec hans tae Cece ta ees ilets, stalls ake haere: hele: oeaucnkoheraa 1594 
Bonlase; = Wim, wCopeland owe cis ciayetsiore:tcveloiorc/erepocensyens 346, 1028, 1381, 13882, 1383 
Borlase, Wm. Copeland, and Rosewarne, H........+.seeee eerste e ees 347 
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Hiverwijn on tin in Sukadanavand Matan.......... 0002 t0Ta, DAR. wee 291 
Everwyntony tin. ini Kandawanean.:. 0... deities oe cee alates SEERA. 288 
BVCL WY TO mGiny Am SIVA CAINS. yp hep oh icuey omens uss evan y cc eu arch esl eeevian het tens ore 287, 291 
Mandawan vant (Pin palms pests ceca corimtavepeisistene ws bye ulaceesisuelerei sie ademn od ereacks 288 
Kinebetungen, Rivers, tinyhroms <i otk ee atlete, dide cts Sab Ad. olen Ge 4ae 307 
Matam:; (Matam) tim Ineieiesis .yecss 3.0 svtede ike « AU iste HER Sie OAs, HE 287, 291 
BOSEWILZ (OM: CM INE yeerede ees, a6 «0 0 HET eee oka eee as TRV A tee Bi OE AAT E 301, 302 
SURE ae ETL Se ene rccict ic, os haar op aver Aol nr ov ov eck AaWaA ha ure ei ecketous 287 029% 
Tenison-Woods on tin from the Kinebetungen River............... 307 


See also East Indies. 
Boron, Berthelot on the action of oxygen on the compounds of tin, sili- 
CONRAIL DO OM aay oie rake rave casts ve na oats panes sg kaibs ha es ko va fo Na ecke noise noma Ment a 1448 
See Association of tin with. 
Botallack, see England. 


EX ONAL CAT VIA Ss as Favre caterer ta ya lenin al seen oie ies ose. 6 {easier esos oie, pia. oe: cl viens oud Me tn eReea 1454, 1455 
ROME COIS eh OM ye ice oe ia oes wie wile tala wi sion. ars) wo aier bios is soa lay ate, Slate ei aOR a tehaee aad 1595 
Bourke County, see New South Wales. 

HERONTS C8) OTT OSap 5S racy oh oy ose Rona Nee oa eRe EcNohs backs jane he1sdenoxeive bo dalVaun crus ake wave uetakexst au ianelet send 646 
Boven Banjoe field, see Sumatra, Palembang. 

ERA CHG shed crepes ccuszos chsh sokovovsFSNehoMen cae exsK ow cits suave oWersapade ConSne scan se ERE Bien « Lee ATA «ght ene 1224 
Brackenbury. iC. cis si cycreneveee aatekereletayataic Gist sfciste: oe welds SE Ae AID eiaicdotete, ale 1455a 
EA Sy e es oP sn ditt yav rape tenc depobayebetetatewerlonel sal levsaice evai's is. oie siairslin re wSDE Ne Oe be ho sates SOE 153 
Brandenburg, H., Weyland A., and Kempen, A. R........0... 0.0.22 0 00s 1456 
Brannermsohn)C:, andy Newsom), John’ (By. .7 ek, otseseeks oh O Ee b ote 1306 
Branxholm, see Tasmania. 

ES AU UUTI pe LAK teifapovets ch soars ebadek Melee) slaved eteve e/oneue 0 lele%wicre'-s orca he Oo eae vay seadetab em ote 617 
iBrazil> source of tin used byzancients... .....feated, . Giese ds. Pee kee 1405 
Breage, see Cornwall. 

ISTEGeMEeEYCrs Wiki (ich lrarerehed-tetracaiake iaialo otatlelicb oreher'e'-e’ 0» eh steeshd LEPe ws WsSbehanenctel rene 85 
Breidenbachy cock Ness ch cgtateperciorevesvere 0) pl avaissliens syalensveuveus:cicia-s wie euctApoauelel herent 873 
Breitenbrun, see Germany. 

BOUC MAUD E,, Al ie och or nucdes Pett tteberel «ah eiceeoe¥ep lee: opShaca th vhalehe etebeliods «IIPS ctalsaietons alle 535 
ERE DU GILO DHE. (GAS ta ater ate ai tetetat al alae er aiay'ai 01 disiiaiiay a's) sw aie cnace'eshei swish elele dlehat aqatble 765 


Bridgetown, see Western Australia. 
Bright, see Victoria. 
Briseis mine, see Tasmania. 


British Columbia, Brock on tin near Long Lake.............2.0..0000- 226 
Ingalls on tin from the Payne mill, near Sandon, Slocan district.... 229 
Ingalls, Argall, and Gardé on zine from, containing tin............ 229 
Bone Lake «tins MEAGAAsea tages es clo Ae Ss aeiee eteleiel bie sel et« 226 
Slocan district, tin from the Payne mill, near Sandon.............. 229 

Britain: . 

Oxi sim so fe namie sere rao eae aelorere cree letetetee © elie: nei eo ch ove! sieleyelcrsjier stepePat ars 1389 
Pheenieian! tin’ trade +*with® too 372% 2 es oe: 1389, 1400, 1414, 1418 
Smirke on tin trade between Alexandria and.............+.22-00-- 1417 


Source ofetin REM DY ANCIENTS. 454 455 ge ne mag nance a dbo bibic aleistelatlbes 1405 
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Reference 
Number 

Brittany, see France. 
Broad Arrow mine, see Alabama. 
REO CHAR x Wi «cpodesoivasietonspsvadoleporodersusaslesouveccdocevenensioxen meee taetevo dios olla oki eher ae ete aan 226 
Bre eens JW: Cs. sesslebiaipeieeesere ia onsie s aisle op pistons siete Bo eee eee 1596 
Brogeer,, W..C. ((kgerulf WBhe jamd!)i- cjoesyhevob tele dhl cricbetae stare eereneks 826 
Broken Head, see New South Wales. 
Broken Hill lode, see New South Wales. 
BRR OM VO yyy Ae EV: carn, Seis celletence rons ioderes sueileier aioe erode ak oesu sr'nx or onctten seoren bebe LIers eR EERE 766 
Bronzes, ductilities of the various bronzes compared...........e.2eeee- 1433 
Brookite,.Daubrée' on; artificial production) of. 2... 26 feed. Lee awe eke 1601 
Brooks, pA..pEWi:s bie bse sSeegeeerayy oe iRe of segved NES Sake Ste. EO. SRT. Se Se 17, 18 
Brooks) Cet J i.i.).jctsisiel adem ustsyctio iousie ios ites lareusts we wise oa leGktentake «ote ree 1457 
Brookstead tin field, see Tasmania. 
Brothers’ Home mine, see Tasmania. 
BROW DACAT cS Sl wy « are 5 ope lores; eis: sai's) ssevaheteobeyetereite (2 /0./o 60,00) aacuenehenolere san renaueus 1307, 1308 
Browns, Gilmour SH ey ryere stele is viele o/s. sig oie ropetelotelel s @ <ilewe) cele ero Wueho ey ert metcte 1538a 
Brows EE. (M... Meas's totes dirsye) esetese hints eve\fes sje el oeoReMeeeneNr =: Ebel Stidere) MARR) tema Rete ¥-9%3,1 974 
ESO Whi, LWe at Grsscreete sahssris sotie Yous (riserte ubas ie bo\letione OnOme de ey ensilc woe Ye'velcnsneveustskeastakenencteete Ue mee ted> 1240 
Browne; Wran kk oi35. je) cceieyessvevedievs oie SRS ete ool is as LES, Se Ee 1458 
Brunnich, + Mortem OT aMe soc .srysnsxessnonoketcnenoas tone ashe xese tone le nekotenetexekexeaenenencRaneener(elle 348 


Bruseh, see Malay Peninsula. 

Bruthen, see Victoria. 

Buck Creek, see Alaska. 

Buddle, (Williams) .described,. ete. 2.0.78. MstGh.. sR Hea. PV Ra cob ele leet teens bie 1668 
Buddling of tin ore in Cornwall 
Buhner Creek, see Alaska. 
Bukit, see Malay Peninsula, Telom. 

Bwhl ery sg: TOW s sesaes cp svsia ove ons) svoiiei onletevoe eke erlotevolleiiele eile! w, nie cexouelioean one eMeed Oeanceene Reene 349 
Bunde, see Malay Peninsula. 

Bungo, see Japan. 


BUM SOM, 1 Resa sieueieivis aves wots ei svesele sore elem eehaterete gteke pieke is oxo enehene tate ame Re serene 1459 
Bunter pebble bed, cassiterite in, in west of England.................. 468 
BRU RT GUT BUM oar aes si eye eet Mob oa an ek shrew oxtovet ot usu. otceononons 188, 190, 588, 1290 
AMES, CIM atic, oye whe & aiererehelse wen aawue oles o> outhaclolle fob aahehle MMM tate td lol vouuteneilans 597 
BA Was ONG GUM iM 6.5255; 50 cysts ovenseatesesieyetehey oiere altel’ wor Sus ote ieee tat Tera ee Nee etene 1320 
Foss on tinand gold in Lower Burmal.. <\..... -tiseisistetehs tstbte afelsisiale te 188 
FIT YAL HOM CLM Us sicc<sxoieys Shalt oReelohekeclahebeys. lel dic wish. yshstebeiedes< mente alcelatedis bi 1189 
Grundy) ontitin wimey é sanyo suer pes Shie tes te dicikl. ‘relds wetehe side cee sie edstane 190 
Helfer on tin and iron in Tenasserim district.............eeeeecee2 191 
FV EM Zaid Cie Ait). ace cote saratedete.anetedelecetaie fame iors ejciiel@ corey sis) BRaNLaRo Nasi oher ote  iauols- suoiere 188 
Holland.onstin jini Tenassenimedistrictear aatj- scarce kids oebetrdey- meena 192 
Hughes on tin,in the Mergul district, ... 05 bic cee msec e ie nme aie 193, 194 
Kingcon tinkin’ the: Menasserimisdistrict:«.jeycetepsisissccueestaeeeeaeie lea sve tene ie 195 
Lemon and Tremenheere on tin in Mergui and TenassSerim......... 196 
Lock on tin in Mergui and, Temasserim. ocrcois dais vicki syey o/siel- sj Me oloreme 197 
Malian im iin ors) notes orci of spe ciel cxer'etsv ena saat 185, 187, 197, 201, 202, 205, 207, 590 
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Burmah—Continued. Reference 
Number 
Medlicottjon) tin! in) Tenasserim, oss cess tds. See eRitee Ls. 5 tera es 595 
Meni district, minesvini Jisted’, asc aaa ss ec « «dio tuleeierh bidiatele ate alert 193 
Mergui district, tin in....185, 188, 193, 194, 196, 197, 208, 204, 206, 597, 739 
Oldham on coal fields and tinstone deposits in Tenasserim......... 199 
Oldham on’ tin in the 'Tenasserim’ district..........dscalasasdsd xe. 198, 199 
EVEYV CL ON MEIN Sey. oiotehees Orelcle Sicha toralievelieste evster's wileleie eis eeQORUS obtedey fl WMs 308, 13854 
Rovlelonstingi ny Men asserume ss cc 5.3 (ci cnetoeustetoushenewekeceneleisieuetstenscens oie teva atte 200 
Rudra, on, tin at Amberst; Tavoy, and Mergui. cawed.. Sian. oer tees 597 
SHowon (tinhat Maliwumin as.c.c).c..ccuate aeieelacls JOVSV LEG. ctdh. SRISLIS 201 
AVOY, CAM LAL Sera tayh ie hiche etths ee oblate A1S LER IML IIR die NTs ol T SPAN 3 597 
Tenasserim district: 
WOalRHNEe Ce Pane Be Cie eos She hie wo idulee eee ee Ube Rae ees 199, 200 
TOTTI te takes ava Siete’ clo lp oioie- eis) al pistate eara'w 216 wake ba ehel at oe SNe 191 
Tin in... .191,,192, 195, 1965197, 198; 199,.200,;-205;1589, 590). 595) 744 
Charges pte y POM ey ee oe ee oe ae fa 0 se ue venus so done sollessene tose sorehtle eda. LUade, Seats 720 
hake, oaduts) s. ey yee Seiad cee el Soci e es. ceoe sh ae ea 200 
Pak Chany Riviere ae alec tteale ake aks cre ie widiaerele neta ae 200, 202, 205 
Tremenheere soniitiniin wTemasserimi... ..2,...<.c.0chtle felts slate ears erels 739 
Wray on tin in Malacca and Tenasserim..............cccccees 744. 
Theobald on the metalliferous resources Of............e0ceeeeceeee 202 
Theobald on tin, near the, PakchanRiveras i eos ds att). cis dame ye 202 
Tremenheere on tin in the Mergui district................. 203, 204, 206 
Tremenheere on tin in the Tenasserim provinces.............+-+0- 205 
Tremenheere (Lemon and) on tin in Mergui and Tenasserim....... 196 
WiathvOnistinsGeDOSITSHO Beret ehevecey a1 evsvaseveyevepsseleveyegosesepovorbte had «tle oeteheisl at 207 
See also Malay Peninsula and Asia. 
BUENA), ROWSE Fvecleyejerevayesshetotebsvavses Aiabore & aietSkg isle A ROR olde ae oie iss 1384 


Burnet County, see Texas. 

Burra Burra district, see New South Wales. 

Burrowa Creek, see Victoria. 

IB Mrows wale Ca CED OMBS HWANG AIG) Pe 5io) ccc cvsneuerss 0s scan stdb he olblel o Sib oereceten erates 475 
Esper Geese iy Lass, 5 cea a eyo a ereneta of al oeraraca. ov tsa NM tes Meatate Chae: TEED, GIdh. TOT Ate 500 
Busanga mine, see Kongo, Katanga. 

Bushveld, see Transvaal. 


Business methods, Taylor on, in mines of Cornwall and Devon.......... 1663 

PES CTIA CD) HENS rere avait aralaie erases or sare ara 6 Sma wale dialed cota a sie 2738, 274, 275 

BSZRG ECS {SS ATS te lala oe Sleticl aerial wooo vadble sae samidankls Jaoaasen 350 
¢ 


Cacaria, see Mexico, Durango. 
Caceres, see Spain. 
Cadiz, see Spain. (Gades in Latin.) 


Cadmium) Wells) on separation.of copper from. ..... 6.666668 dai é. es 1583 
See Association of tin with. 
ATV OUTS § eA Setar t coos arate valle tele voucie: oper ale: eye eiavere ie eiteseie ie (6 0/0! B00j8 DATTO TITRA PERT ECS 1460 


Cahours, A. (Jolyet, F., and) 


268 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 58 


Reference 
Number 
Gahours,) A. .and:Demarcay, «Dio. dase senna lemon Le Lie ae 1461, 1462 
Cahiours) A:) and Riche; VAG ova seso torreon ton METER ae om ately 14638, 1464 
Canllawx, WAILERS oie Oe ee IR BRE eh bette ERLE 618 
Cajatambo, see Peru. 
Calcifer, see Queensland. 
Calcining of tin ore: 
COTM Wal 2 oie &G keto te ote ee tots te eves [ole ew Ree RS LARUE We tla RG ee 1654 
Erzgebirge .of : Saxony Jim ials.. Jie eee. eA ee 1658 
Phillips .on .improved furnace FOZ eisnar o-oo chet Wel Slots te Atlas Ge EOE 1661 
Calcium phosphate, see Association of tin with. 
Calderon, D> Salvadori. 2020 <2. 8 poise es oes oa Sane a ee eee 1029 
Califormia; stint ines eae bake Oe eos eee eee 1192, 1196, 1281 
Benedict, con Limsii eyes caer sae eeekevors vik Sos Gla Oe ee ee ee 213, 1200, 1301 
Benedict ont:thel/SanvJacinto “tin mines! 8.0 et Aah. es5 hte hese 212 
Blake’ ion tiny ink punks chee 2h ene SEs Ro % 6K 6 se SEE eee Ce 1202 
Blake on tin on Feather River, Plumas County................ 214, 1201 
DA Ys OMECTI TI alors wet ne ol alle wie oes el ereeay eal ace bi ola) eel ets ee ea ena 1208a, 1319 
HMMens On) sis IM shied oboe = MRIS YS OE OS ee , 1205 
Fairbanks on geology of Temescal district, and the occurrence of the 
system of tin. veins: «i 4a or, sees Bk fon psae 215, 216 
Garrison .on the Temescal. tintmines soo) sl) Tea Loe, BEBE 217, 1207 
Hanks (on -tin. ins San Bernardino County: 24% Ji. hs AO. ores aa 1394 
Hanks’ on the Temescaliimines Meer), he A. TEE. IG Oe a 218 
Inyo .County;*tini on Bishop: Creek. 4) 10: Ley, BO Sree aes 211 
FACESOM. COM CUM: Dev cayiachenescestahese taressteratesctovsseretaketet tbe! sag OAMUROREH Mia ee TOD, (enone 219 
Kemp on tin imi ote cs ek scan ie BAR, SERRA. SAR Re One ae 1213 
Knight. on, the- Temeseal .mines: (San: Jacinto) ....:...:..0:0:erees te oak 220 
Los Angeles, tin, gold; and silver mear. .:. . 2:52), GR. steers heladeciole 208 
Ohly on tin at Temescal’... ... 20/646. WIND. HAA. GIR IOLA, BANTSE 1215 
Plumas County, tin on middle fork of Feather River........... 214, 1201 
BR OTD CUM. AM erage vnves sveneiotcresevalol bbe ie fehbTeNd oto LeRe & Locals eve 1218 
Roessler on -tin, NEAT Sam vel AGLI Ovals. ov oeayon aviation hn onetot nen ier erate ee 221 
Rolker ‘on tin’ ims. 252.02 895 Baskeecd os oo,» ABABA RE ee. CRA ee 1357 
San Bernardino County; tin: im...) <<...) nics = ate Gate Seen tenes 1394 
San. Jacintomines, tin Gye ee). 1s REE Ge 210, 212, 220, 221 
MOEMESCal, FEM Va ty ora onactaa ere: ohoveto cha a sak ecey ebel csledlatolcprt eM dtohon tte ac RNa conte 1207, 1215 
Temescal Gistrich Lim waeercresscevenseorsrovevers 209,.215,. 216, 2.7, .218,. 220, 22228223 
West ‘on the "Temescal tin’ mines: < 22.6 esters ae io tele ayonodeletere oerebeteieuen 222 
Whitney on tin inthe Temescal district 5.2 ssssees sees omic 223 
See also United States. 
California Creek, see Queensland. 


Calorla mine, see New South Wales. 
Calvert,. Albert): By. . 2 3 o)0 acs 1s SIE TOTSIOON, Tene COE Cae te eS Eye 1030 
Calvi, see Italy, Tuscany, Monte Calvi. 

Camborne, see Cornwall. 

Cambrian pegmatitic granite, cassiterite in... 6). ee 1010 
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Reference 
Number 

CaAnTErOns Wal tewmyEs Riise Se ele ete late re tiiclaltlete cele cisleia eres ele eta ats 892-896 

Campaecnens Emile Mathieu tate cero ctnteroie er era cis havccetsuancter slat ol'cl aeiererelie’ ote 1309 

Cam pPHells sHaAEny aD Hos eRe seats ard tie Sie eee Siete e bie lere ele ele cleaned ete ave 1241 

Campiglia, see Italy, Tuscany. 

Campiglia Marittima, see Italy, Tuscany. 

Campo Alle Buche, see Italy, Tuscany. 

Canada: 
Bettsvony tinsine refined eleadeys Vain a aiac eo clea iecerecel evolobarennerae, a creme elroreheteiere 225 
ETH MOM HELIUM see et aaa rc iat alia auc cout eee atiavretietialoxovehaNiel oreterat clleniay orateret eter ale aire 1213 
WW Olf -on“tin sins refined Weadh.+. 6A ethan ee este eee ote aortas ate ees 231 
See also British Columbia, Greenland, Nova Scotia, Quebec, Yukon. 

Canfieldite, Penfield on a new sulphostannate of silver from Bolivia..... 1631 

Canned um Cats eiectrOls timation cia ics vsleleteredeie al anh o sleeve tevleltcliele aie leiltetehsychalel 1290 

Cao-Bang, see China, Yunnan. 

Cape Colony: 
Cape-Peninsula;- tintdeposits! OP ees se Pe Sea ES. 33a, Zaab; 233€ 
Griffiths on new method of concentrating alluvial tin at Kuils River, 234a 
Griffiths ‘on. tin insthetKulls® River feldies yg a Sh tetas 234 
ElaZzendal stint s@ePOSitsmae ey acetals chncha states at atoro ae stata chelobeler creole sie stelele 235a 
HOO ZEKralla Tin ASPOSILShras seta esis ear etatee tee ater eaoe er ebsites aka eater etorens 235a 
Johnson on tin at Welbeloond and Langerwacht................... 2a 
Keyzer on tin between the Kuils River and Stellenbosch........... 35 
Kuils River tin field....... 3b, 233; -233a,: 238¢,; -234,- 234a; 235; ‘235a,’ 1047 
Ban gzerwacht: tin "GepOSH thes rcrcrapasorofeteretetotets tole tatetetsio "state tole ele’otstetores « oe 2a, 235a 
Papkuilsfonteins tin: depositss <. 2228) Mee eg. Sis Se sci ee ele 235a 
Rumboldvonektiils River stin? Geposits 320 Seek. Ie. Sees a 
Stokes Om, Hi Um erec Seok ete terote rte oleitote eiteiselts e's ieitete ete lote oials, allel alee e Se, o.0 730 
Waener -on the ‘tin: GEPOBIES Ofte rir ttare tetera teletatereletelaia va cies eee eleleeicies « 235a 
IWelbeloond tine deposits ae itacs terete soit siebera ct elctel crete wile sles sere tre iele 2a, 235a 


See also Africa and South Africa. 
Cape Mountain, see Alaska. 
Cape Nome, see Alaska. 
Cape Prince of Wales, see Alaska. 
Capitaine; Hv. 2. SOARING Oe LEI ISTO b OTe tak ds. aa ht 1465 
Capron Springs, see Virginia. 
Caradon, see Cornwall. 
Carbonates, see Association of tin with. 


WArCANAZWCS: eile. Se eeie et te ielotetel ecelnvers: ale whem ictel tereisteicielete's) c wleleleacstels eles! ee 1651 
Carclaze mine, see Cornwall. 

Card, George W.......... Pe ee Rae te ti ieee SRE Rim AMORA Ium ETA TSAD che alas ahoree nee, « 808 
WANG wale lel Chat Gerace ctercheieiaters ere coe) ele wicte ova. cliel aistare es cvel et enereletelte el <tevonevele sy aete)/s 351 


Carlsbad, see Bohemia. 

Carn Brea mine, see Cornwall. 

MATT et Date ee yak ss cvah evans vote ei el ele eit aie collatarse eel aaceecodcetenn create atatiiarensy siaerataleveleterers 809 
GATTIO MIOSEDIEY mrreteleterere ee ete aterm acta Telicts chee eS eral ona ete DOL OOOT COs, COO OOO, OOlt 
Carnon, see Cornwall. 
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Reference 


Number 
Carolinas; Struthers-and Prattionstineink ce eerie Lie ace eee 1220 
See North and South Carolina, and United States. 
Garon; His (@Deville; Saint-Claires Hy; and)ion ern c oe Chee eee 1605 
Carpermber’: Ay) URS seescens reese ee seene deca hace te Vous man svaite ac Ubalinl oecaeg RG re PRES Pa 998-1001 
Carpenter; l.. R., and. Headden.W. Pistreaceeectrdaciook: Saar tee 1466 
Cartagena, see Spain. 
Carters PA. s@eei 5. o'5 aos ola tyeteret ove «ie. 75 oreo ecteueitueneyo- aus aveitenee ete al aaa n enn 960 
Carthagene, see Spain. 
Cassiterides: 
RAYS WONTHISTOY.2 OF aiiecstags viskevs eccleernsiorns Stara te Pome eRe ae 1413 
Smith yonyhistoryaofair cnet. aes h. cititelon hat hens eee 1418 
Gassiteris,,.Plinius onstinyfirom, island called in. iy-usc. a sew fleets sees 1408 
Cassiterite: 
ATtincial productionwokasnysicieiss.. cecil ieee terre ee 1311, 1602, 1610, 1648 
Arzruni on, cassiterite as a. furnace: product’. ..... 2.5.6... vase 1590 
Borgstrom on cassiterite from Pitkiranta, Finland................ 1594 
Bourgeois. on occurrence and formation Of. 2.05... .c0e0.cvcedceeee 1595 
Carne on pseudomorphs after feldspar and quartz................. 357 
Chapman on pseudomorphs after feldspar twinsS.............eeeeee. OM 
Chemistry, see Chemistry of tin. 
Clarke; on) artificial production) Of sh sex) freterecs\ cle Ae alone seid > ater sini Sie 
Crystallization, see Crystallization of tin. 
Cornwaillie.s ee OGi hose sah ees ah OG OR oes wre», cre Slee eek omue Eee. 1617, 1640 
DD IN 6 OTN 5 css} ch Hees ihe ites elise ose foue ge yohaeseree le iare 0 oe RROD AE Rae OTe 1600 
Daubrée on artificial production Of. 2). )./stiatversde «ae oneeho een eas 1602 
Davey on pseudomorphs after feldspar in Huel Coates mine, St. 
ASHES \COTMW AIL. «. sin\p\cis\siecrs mitioie elses Crevice « orieinlae Sith okie. aaa 1603 
Finland. (Pitkaramtas coi. .iecis ae esienies So tno neh aldose 1594, 1612 
Fouqué and Lévy on artificial production Of. . s.sc il. sciete sorsnsrect eed 1610 
FUPANICO.~ sha)'s eh since iegeisneie, ove ein avecchlaue <olletehene eRe Rune t spayed Taters) spare OA orale es rata 516 
RUTTACE* WTO GUE eid glo 25i0; 0: 65:01 0) Si arenes eM eres Levon rc talolts Uretede a Ele bie ee 1590 
Gadolin on cassiterite crystals from Pitkaranta, Finland........... 1612 
Genth on pseudomorphs after hematite wicks annie ne telae cle acleeete 771 
Gregg and Lettsom on form, analyses, occurrence, and varieties of.. 1614 
Headden on, in. an old Cornwall furnace... .4f.jeayate term are ere oets 1617 
Irving on occurrence and association at Nigger Hill, Black Hills, 
South, Dakota y spe ce. os scia eae saci Saleen come eee 1010 
Kohlman jon measurements of crystals Of. ....2.. sees... + MeHaaae 1624 
Lacroix, on distortederystals from) EH rance)... «tinue saan sade eetiee eee 516 
MEXICO, TOUR AIM EOE eit cise ai ale wees cu eraiotol a aterrouni eieuevel ones he oat eee 1635 
Mineralogy, see Mineralogy of tin. 
Molengraaff on distorted crystals from Swaziland..............see. 1052 


Occurrence, see Occurrence of tin. 

Origin, see Origin of tin. 

Pearce on pseudomorphs of, after sulpho-stannites................. 1630 
Petterd on varieties: iniehasmaniar. s.c:sis <eiscie cee aaa ena 1118, 1121 
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. Cassiterite—Continued. Reference 
Number 


Phillips on cleaving cassiterite crystals so that the angles may be 


MEASULE! Wisner sis seehetorors wrath] qetenaubees Aakers sist svoy'on Secersrss ch evdrord Arerehs sl al exayeys 1634 
Bhillipsronm crystallization). Obs erm le sen wo cee NOT ease ometene, ree 1633, 1634 
Phillips: on pseudomorphs after orthoclase.. «2c .<s0 secede 0 olele «mie 1632 
Pilz on cassiterite secondary after stannite. 

Pirsson on hematite enclosing cassiterite at Durango, Mexico...... 1635 


Pseudomorphs....357, 478, 479, 771, 1078a, 1149, 1597, 1603, 1616, 
1630, 1632, 1638 
Reid and Scrivenor on pseudomorphs after feldspar.............. 1638 
Replacing tourmaline which had replaced feldspar in Tasmania....1078a 
Rosenbusch on association with rutile as rock making mineral in the 


LLANIGWOMMIG FEIMONS CORMMP sary «Rotoe sta ser cy syeileiien et sole ese lonaynepeycye owapanesssey Suara 1639 
Solly on tin crystals in the various mines of Cornwall............. 1640 
Sine Zi li] cm ieee fey oe Paka pemeene iae te abe celia aiis tw se ays isttels Tomatia fol cilsvertcvslteNele tel crete uctae eveyeys 1052 
eS THN ANT Pers eee ar Steak cao «yee laceks Perea tend eaverel's, sree 1078a, 1118, .1121,. 1149 
Tweedy on pseudomorphs after feldspar..............cceeeeeees 478, 479 
Twelvetrees and Petterd on feldspar and quartz replaced by, at Mt. 
IBIS cho fiapdnaSm anil aan aepeteie el.) << syeleire: cher eye elictslioloo olen ereps ishete lebaiel ofteyt sige 1149 
Vozet on: the artificialn production) Of tej s)syeue shard dis orale sore oo siiegeystet oleic ack s 1648 
Western Australia, Pilbarra (distorted crystals).................6. 1649 
Woolnough on distorted crystals from Pilbarra, Western Australia.. 1649 
MAStrOMMVIAT ANOS a laAse ye Acree dey Geb Be, cele Vs)s) sis/(ol eveliel oica.)s}/oiuairersce)ovel silo) aneler ers cmiehc 37 
Cataracagua lode, see Bolivia. 
Celebes: 
TLOPET DELS VON. MELT pL Mi VSIA Omer ys rajiet ssi ate ol s).o) eh aiepis) Sve streliabe’ + Chetenel eueptiic le ale 296 


See also East Indies. 
Cento Camerelle, see Italy, Tuscany. 
Central Asia, see Asia. 
Cerium, see Association of tin with. 
Cerro de Iglesia de los Remedios, see Mexico, Durango. 


Ceylon: 
Coomaraswamy on tin from Niriella, near Ratnapura............ 255, 256 
Coomaraswamy and Parsons on tin at Niriella, Induwehena, near 
DSTA, AMG! AT GUTS Wal blag eyatette eet sve) <=) sy ore re ah alla }e} ebapaseyeysiiela cl ates SO SO 257 
MALIA NCAIee reine ceteris Giots cosleruten sist Meeloistel epsielorstaichoishale opereiolaceleieicters 257 
MM StanyOns tin wa im Nall CMAP revs evebacp cremate) apere: sysiorotscoyedoist ti siecle) sueveyeyard ou 258 
; Induyehena, tin) at... whrosiscterry osid os gins Sioa She tett Ri ciak eee 257 
GSU UI aey si tials rated Taupe d vepehere dw aie Mie ceed ronedcd ster ay erel eis) eponateley oxevey ater steccons) ule, cheyakalauey 257 
Niniella: nearpRatnapura hime trom.) 2). sxe peters see relens'neyeie = 2.55, 256, 25%, 258 
Niriella (Palle Patuwa, Nowadun Korale, Sabaragamuwa), tin at... 256 
NOEL ALA SURE OAc EAI Abril sole e clei s/.s o/ols; olelele-6 a) @ieleie «leis. elelieke) of s\opsyelenehn' «1 ole 259 
Parsons on tin: at Noragal as wp4 Mast awtataye Yeys 7h 315 shell oe afd spe « apektens 259 
Parsons (Coomaraswamlyn and) On) Gin) 1. aye oe sep c pe iel bi cies ware eye croreiers 257 


Chaija, see Siam. 
Chalcedony, see Association of tin with. 
Chalcocite, see Association of tin with. 
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Reference 
Number 

Chalcopyrite, see Association of tin with. 
Chaldeans, Berthelot on metals and minerals used by................... 1379 
Challa mine, see Bolivia. 
Ghanee,: "His Mest e.ct tne t ee en Reus. MOE ae POLIO MMe Os Boe, 1002 
Chanda, see Burmah, Tennaserim. 
Chandler; ‘GlbRPif, er sieG Ja sobraliesee aalacions sttleeied: te omer 767 
Changkat Pari, see Malay Peninsula. 
Chanteloube, see France. 
Chaplin, *'G.: Pin. v PRSREE, ASS , PO ORI OR OR. I SRO E LT OSA TEER ryan 358 
Chapman} Hi Jie + Rees, OOD ie PUREE EOL TIES EDR SSE LLOLS. SEAL AEN eae 1597 
Chareoal*crucibles; assays of ‘tin Gms) 7i0h Gat AO ee oe: RP ORE eee 1513 
Charente, see France. 
Charleton; “Arthur/Gry eee! 2 eee a Lh, SE, SRI ETD, S157 APO ae 1310 
Charlon,: “Hier: force See eek es st ORS sins ee eee ee sic ce ee 619 
Charpentier; *Te Be Wire rk hoe oA doc lctichotot at ot of alot ol alist oh ofistlet ofietstiat elise ate Rianne 536 
Chasewater, see Cornwall. 
Chauvenet, ‘Regis ose es ee Fe Pte Rees, BD, DORSAL DB, Bea ae 1164a 
Chaya, see Siam. 
Chemistry, Boerhaave on history, theory, and practice of............... 1305 
Chemistry of tin: 

Allen on metastannic acid and stannic sulphate................... 1430 

AMA] YSIS AN Rete et Stoke en ne mone 1446, 1515, 1531, 1538, 1539, 15838, 1616 


See also Analyses of tin. 
Béchamp and Saintpierre on separation of gold and platinum from 


tin’ and’ antimony?.¢.. 02.62. See eRe Be ie a eee eae 1445 
Bergemann on analysis of tin from Xeres, MexicO................. 1446 
Berglund-on the qualitative separation of tin, antimony, and arsenic, 1447 
Berthelot on the action of oxygen on the compounds of tin, silicon, 

and “DOTON’s.. 6. 545.6 04d webs elle he Sees Be ee ee tie 1448 
Boerhaave ON) oy Rec Palen ce cette a Mee ele eee ene ate Dnata Terese atole 1305 
BouGard? One. oye es eee cic rovcrtroderemahcrsvclene tells ie iscolcustoleietscel Mekapertel teh ereneneene 1454 
Boucard on separation of gold and platinum from tin and antimony, 1455 
Brooks on the quantitative estimation of tin...................00- 1457 
Bunsen on the separation of arsenic from antimony and tin........ 1459 
Cahours” on" organic’ tin: CompounGss®. 6.5% <M enh ites terete cnene lotic tee tetate 1460 
Cahours and Demarcay on organic tin compounds............. 1461, 1462 
Cahours and Riche on organic tin compounds................ 1463, 1464 
Capitaine on the action of tin, arsenic, antimony, and sulphur on 

the chilorides ‘ofmercury <2 ss< Sk SSRIS tals retin 1465 
Clarke on the separation of tin from arsenic, antimony, and molyb- 

GENuUM sO EUR SA Peek Ries eee 1467 (see also 1477) 
Collins ‘on- the solubility -of cassiterite.+ -G:Aai te. Oe Sas). Gana ae. 1469 
Cramer: on’ precipitation’ of «Silver out. OF°RINUTA A259 eRe. tines. 1472 
de Koninch and Lecrenier on the qualitative separation of gold and 

platinum from arsenic,,antimony, and? tim! (sijoees. ae ie: 1474 
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Chemistry of tin—Continued. Reference 
° Number 


Delachanal and Mermet on a compound of tin, platinum, and oxygen. 1475 
Dewey on Clarke’s method of separating tin from arsenic and anti- 


TLOIMYAeMatarecer st siecle teVstyiateelsl eerie shor detecstieitsictenenelial cre co's wetb tears Nig eee a ot 1477 
Dykes jondanalysSes, OfiSlaes ., ss Js PE oe aes OR tL, OS 1483 
Hlsner on) separation of arsemiciand: tink Vis. iG Cae agon 28. ee aes 1485 
Elsner on separation of gold and platinum from tin and arsenic.... 1486 
Hngel on the action .of tin. nitrate .uponitine,. a7). Sli sders. A laa 1488 
Bngel oni fstannigiacid gas.m6 sees Ra). LO Lela. BI LE TLE ad 1487 
HPstimationtes Ages Sa asseyte hola he BAe 1457, 1491, 1498, 1574, 1585 
Henehtwaneer) On syle Gece de. SOL RENeE 2d 1 IAAI: 321 
Fraenkel and Fasal on estimation of tin in salts of tin............. 1493 
Hrangken on} thesdeterminationiofi tink? 2.6 ).nGete Re. ON os 1491 
Gaultier gder Claw rye Oma rte iets ee vse we wien wo ee teietietm wiles te elwlairepoiesterelbe te batarc orem e's 1494 
Gay-Lussac on the separation of antimony and tin................. 1495 
Gerardin on the bichloride of tin as a solvent...................-- 1496 
Granger on a crystallized sulphophosphide of tin.................. 1613 
Greg and Lettsom on analyses of cassiterite...................24. 1614 
Gregor on weathering of metallic tin to the chloride of tin........ 1498 
Hayes on the action of metallic tin on solutions of muriate of tin... 1501 
Headden on analyses of stannite and its alteration products........ 1616 
EFENZ, ON SEDAT AION. OF ANbIMON Vy AN JME 2.05.01 10 rc renowbtdels chide one aie « « 1503 
Jameson: oni) eRe hese eh Yo. Os BLS he Gilt Le. Le 1621 
Jolyet and Cahours on the physiologic action of stannethyl and 

SEANMIMSENV UY aoc decio eta ous es ee. MELT. EG EBNABS, OSTNDS BAG: 1508 
Kenngott on the alkaline reactions of several minerals............. 1509 
Kersten on.tin, at Altenhers and! in Peri. osc tce we ESE, SAVY... 1512 
Klaproth on chemical examination of oxide and sulphuret of tin.... 15138 
Lampadius on analyzing’ the minerals of ftinwiEL 2G 4. BSNS AY. Oe 1515 

_Levol on the quantitative separation of tin and antimony.......... 1519 
Lewy on some new combinations of the perchloride of tin.......... 1522 
Lowig on new organic radicals. containing tin..................... 1528 
Mallett on-analysis Of tinepyTilesin 2 www cldeihinta Hafod: eet cle led. lak: Sele lt ete 1531 
IVINS! LOT. ota! oi ote Rene des en DIe VP VaIe el biel ehin'al Oe ale bE EEG othe SER tow 1332 
Mengin on the separation of tin and antimony in an alloy.......... 533 
Menniche on recovering silver, lead, bismuth, tungsten, and copper 

TOM) u FIM MOT ES wets alep ore teieeh iene’ aie laters sca) ale & ahs! s) AMS GAMAALICD a Bree 153 
IMIOISS ENCE OMA ses oa yarecceere eee eas sustak oc cLecauo ousiistenecduslisasusubgeseuewsssusy cbcvetsad Uke ahi tate 1536 
Moody on hydrolysis of salts of tin in presence of iodides and iodates. 1537 
Mulder On analyses: Of SBA AGIM:, <<, crcyepsperevsucyousscesicece Dede abba oehete abatWe te *, 1538 
Muller on, the analy sisjofsbin [Ores sy: faci ei. cit lati iia ., Seevctaneh ot kiedeie) ofa wires lol obo 153 
MuUusculus On Stannic: Wy, Grate. ©. <,-c,-clodsle Biches <f2 ko BLE atelste ofaklshaCiMeloho « « 1540 
Ordway on some soluble basic salts of tin................... ikethe 1543 
Pearce on application of chemistry to dressing of tin ores.......... 1546 
Personne on the combinations of iodine and tin.................... 1550 


Plattner on alloys of lead with tin and antimony................... 1552 
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Chemistry of tin—Continued. Reference 
Number 


Rawson on the qualitative separation of arsenic, antimony, and tin.. 1553 
Rieffel on chemical combinations of copper and tin, and on their 


BUT OVS oexats Baw ektasre ale love wie w els areiscave se ore ue Wloke wie area lelaiate eierennrale rete POM 2 155% 
Rose on the quantitative separation of tin, arsenic, and antimony... 1559 
Rose on the:separation of tin and antimonyxis. 10. WO; tetaiie Ss eee 1558 
Salet: onthe: spectrummokl time ae eeoo. steele Hela te clade eons 1561 
Sandallv on preparing the protoxide cofistin'. 4:2 32). HO.tae BE See ae 1563 


Scheurer-Kestner on the action of oxygen on the protochloride of tin 
and on the combination of tin with permanganate of potassium.. 1565 
Scheurer-Kestner on the behavior of some chlorides of tin..... 1564, 1565 
Schunck, Smith, and Roscoe on manufacture of tin chloride com- 
pounds and stannate of soda in the South Lancashire district, 
FOS VAI: | Sis tes. 5 aitenecienstatsielese wave e's Wleetere Wo) ere es Ne Lats RUAN ORT een 1568 
Separation....1445, 1447, 1455, 1459, 1467, 1472, 1474, 1477, 1485, 1486, 
1495, 1508, 1519) 453351534) 1553) 155871559) 1572, 1575; 18585 
Slagle on the double halides of tin with aniline and the toluidines.. 1569 


Smith (J. L.) on the separation of tin and antimony............... 1572 
Streng on a microscopical-chemical reaction for the testing of tin... 1574 
Talbott on the quantitative separation of tin and tungsten......... 1575 
Thomas on the action of the peroxide of nitrogen on the halogen 
Salts OL, CIM ccc petals atone ee clots SLE AMON Not Stcte tid, charavene Giana te 0 1580 
Vignon on the precipitation of tin from tin-chloride............... 1581 
Vignon on the easy oxidation of the reduced metal............ 1581, 1582 
Wellsion the analysis, Of tim Oresi ies cere cece ovoveretore whe errerenetetoveneteiete 1583 
Witmer on the electrolytic determination of tin and its separation 
LOM ANTIMONY & 25 late aco oo he TRNAS ad RA eve ate ste Sears dhettnae 1585 


See also Analyses of tin, metallurgy of tin, assays of tin, origin of tin. 
See references Nos. 1428-1587. 

Chesterfield, see Massachusetts. 

Chicoana, see Argentina, Salta. 


Chili, Foullon. .on -tin, in. wh. HANSA eis SE ota ae oienerdeta otenetere 1322 
Gotting onitinyat) PUmitaquly. ccaicciercrore neers ecaitike eye aerate re lehetcuaietanaie 259a 
hightion. tinsdeposits. Of fa5 .. ot inisieie eielois cis ele da eictne sa a elentsete omar 16la 
Moricke, on. tin! atwRunitaguiciiwa cata: ccictvetc le cl everelore eleveletn clever auroras 260 


See also South America. 
Chillagoe, see Queensland. 


Tay, ea. TMD iataliginn fous ce eicaive Fale HB aie eho ete Sa dorelteltelto Pare G's Lo eile are re Veo Taree setae ta tu oerenetenen ee 1287 
Beekki som: | Cima hansis ee SOA UE PE hn ers ane ae CE 1299 
Bro wae OM), Gimi LMy. coyass eye reveieteverecehatevararabroie Shake hata o BO ater ret atsuce ioeee oer 1458 
Collins on occurrence, mining, and metallurgy of tin, and the mining 

laws and “<customs) dn, Yanna sicurccsetsto otstels-c tl ateietetee rset crete taanerets 266a 
D’ Achiardi onctinime sek ieee Bele Oe AO. Ne SO ee aonteetoe 1313 
Fawmns. om :timcim 33398 Fae ee PERE AR ROSS, ies 1320 
Gongong,: tin: MEAs avs HEH a ARs Sy ees Sate ater 261 (see also 742) 


Grosier on) iron, leads ‘and titim) imlse Sah ae nip alee ule hehe Amearel et eel 267 
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China—Continued. " Reference 
Number 
IRSOCHIN Ghia me se cl Mey tas use tamer ene rR Te tee ala ao apace sien whos doletcearateeT RNG 262 
deowliapnanentwonmutlm pilmey sy eieesn peers psi earerei o.oo exes ciara, aie vacekasavetedsvs) ojake, wvelorere 1338 
mecléresoni tiny and) COPEL. 11) oY. UNM AM sp oie o,0y0,<.01oxsiero.t oetaae.< atten e 268 
Mineral resources of...... i sisin sin Mm pie ps eine a0 0 simileloletali Gale che «ola siels siells 263 
aN SN|er On! sth LW). joi pois) oj cassowayarseere Bake Leda PL Merey ae os wow UE Sw BEDS ava 269 
Willis (on) tiny deposits imipy linen aM fstcts eel ache Gao el Qamislocem ns, fuls tate 269a 
Yunnan: 

Tin deposits, mining laws, and customs in..................00- 266a 
SL iy pte iat gee cate eReh eu ciad cae is Gogo oud asus ie je saxo veusaoae exile iaio wehdadhousue vonsae SET RAB MAREE 262 
C€ao0-Bang, in the} north of Tonkin: tins Mears. sci:o.cc.-.0.0 «ciate are 265 
OEM OU AR ULMG AG sack ia ce, ciara, os 6: ae) Ses ss ol Set os Ss aks al ov hesaeh ey oxers TIN Ae 264 
Kotious(tinwatss,. ccghicuiswchiderrrteh oithonlaeetab. ta Bao sere 268 
Epira ST SATU EL TTS 5 ye eis ioitoe wo aia arab yaviay se ojo ya a o SiS hatsT Atal Mei REARS 263 
Malakensattin: ats statis eetinw iets auaktalegaais was esprit 268 
TOM UKO satiny ater istate es lo oes eree cals GAN) SRE 8 sR ee 268 
TSSMENCOM Ss Hime aes Gers ais .eisvece) arch spelen ehevelcumlete Gy attCrhtelaneves Aearadsie cds 268 

See also Indo-China and Asia. 
China clay, Symons on production at Carclaze, Cornwall............... 463 


Chin chin, see Malay Peninsula, Malacca. 

Chinese method of smelting tin, see Smelting of tin. 

Chlorine, see Association of tin with. 

Chlorite, see Association of tin with. 

Chocaltaya mine, see Bolivia. 

Chorolque, see Bolivia. 

Chota Nagpur, see India. 

Christianshaabs, see Greenland. 

Chromium, Moody on hydrolysis of salts of, in presence of iodides and 


TODAS ile alee le ere etree eters ote en cteTone ralenel tna tetatetel steer tte ete al ste etances 1537 

Chualla Grande, see Bolivia. 

MOTH CHERMAG SEAS erate at stey erator rorebatavarcronetsts eaters orale cid St erenstekeraleve tiaras terse ciate ait 620 

Cieux, see France. i 

Cinnabar, see Association of tin with. 

Clarence district, see New South Wales. 

OTAT AMD ONALGG care + sucge rate eistenensictsy ote cl soe levobsl stiollene. a acahaveus aie sta.csleils a) ajier'sh.a “o.ays 1076, 1076a 

RUF G Pe EAM ke SW sates a peterertekener ate is (ale tat ofola vate e'cv< oi airehe: osyaile oles steven aitteatel ts 1311, 1467 

GNA ROW a Bsc e adetouss scones Seah ole casnsas) oekcas.'o sev eiey’o Susueneeaysieqel siaahm (sl 810, 811, 812, 813, 814 

WlAVRCHIICIDICS,. DECHAVAOT: Ol MUIMU TMs 5) sysye) ai ayls)icyaiiess, sc;0) ssiahelleis:« a ele! Stave shel'ayey strays 5S 
BR ADOC eap Hien AWictoxe ananohe ie fovetobetens te ieionel slice (overs one shouessilcy ch ove reLsisiore’ susoveyshe) cree en tusimitel che 1008 

TST aria Wig Lia WOOT iieretes cectokeps Chic elsrare) Meron seca ekerete) skti soe cepiass tay sis ka eastiouedt ena eneneBaua 897 

Cleveland mine, see South Dakota, Black Hills. 

UIT OT GA PEAT EM. vay sree ibe popetsy ouaters tay chewal tai skort weer sderbim\ atone eis a eupllevenoieisioyh st ese ceueie 680 


Cligga Head, see Cornwall. 
Clitters tin mine, see Cornwall. 
louse CAT GHIeUE Jago; sal ee Pirlo siedsole\-iei siete) eteu- Ole <betabd brotdocdaws ap tets 955 
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Reference 
Number 
GlOtbEN;, By os: 6 Riswrsssid Shayne ein yersiniors eld wre leus Sreweewe ieee a eee 898 
Coal: 
Burmahy, (Merges. scrorerevarere reve roretl Gl Geke clas cine PA REIR TEED TEGP) Tee 188 
Burmah,..Menasseninis toc\csuies. sp anh tak sees eocee Oe 199 
Clarke ,on..coal. in. New.South Wales. onveen% . c+. rltl. SSS Oy Tene” 813 
Foss on presence of, 28 miles from Mergui, Burmah................. 188 
News Sout ly, Wales) eee apoiceverave Mey cictetea ciety inte chavs: wat lolek aC eee 813 
Oldham on coal and tin deposits of Tenasserim, Burmah........... 1199 
QU] SS LATA Ap eivcsrs vive scireeeace datalts ro vo daira bs carte Hae alncnvosPaN eo relrolta be ne pesto Bares nT at oe 877 
SWaZila nd vosaisscrewere ye ce SI Lh als AEE PO AI BE AT RED Ys 1046 
FIESTA TA saat asioan tatow arch on siawteaistloyred ev ab atics obey oneyevey iopipelwsiten enero te VaR AC are a ee 1079, 1144 
Twelvetrees. on .de@posits: im. TASMANIA. 1 rose rise renee ole b's wiblele crests ole « 1144 
Western. -Alistraliasy << nimcionit ss © bei, Spek Rie ermine A Smo eR et rete EN CHAR hye tone 1272 
Woodward. on deposits in Western Australia............ ccc eee ee ee 1272 


Coapanga, see Mexico, Guerrero. 
Cobalt, see Association of tin with. 
Cobaltite, see Association of tin with. 
Cochabamba, see Boliva. 


Codrington, 9 Tes sieve sieve hh ee revere) ose: RE PREIS RE, SU a 359 
Coghlan BR. VAS oe cpsysa et APRs CINE CLS St ete Te 48, 815, 1077, 1677, 1678, 1679 
Coinage (tribute) of tin: 
Carew On, in: Wnelamdyy oe. icc. < tis. 04 cle ese eee Sree, Steele 351 
Maclean ‘On; im, BMmelanides « o:s,..00'. 60 oie.) s12uete o8yEie tReet PE. SCRE 1404 
Pearce, on;,.in Wmglandis «ji si.c0,si08 is. «selene elo o% ole lt, a eR eee oe Oe 1407 
Coins, tin: 
Malay Peninsula, Pahang, ancient coin discovered in................ 736 
Mexico,;,chisel-shaped money: qSed) imly.. 53 erclpeteboweie © ney Shsveuenenes ol heteet ene 769 
MISS ADYi wAZESCS recy sel Sy thoeene io eisles assay us ove “oie Ne tale datos nce Ue Leica peat Ronee TO Gea RR ar eae 1374 
Colensoy, FONM<Wesrerereel wa eeeeteis iss o-0) +. 01% Gils Wiel ile: avers serbian Sa tens eas Re 360 


Cooks Kitchen, see Cornwall. 
Cooktown, see Queensland. 
Coolangatta (Currumbin-) Beach, see.Queensland. 


Collett. Octave: ds Aceves dies ts Gs sis, 0) <sueysyenepel oe kecrael Sispeie elcrieeeuee Oe 681 
Collettes, see France, Allier. 

Collier, Arti gaize, oc’ pesetatateeueis Gisisiess, oe aile cuetevenictes gteklecie 19, 20, 21, 22, 28, 1250 
Collins; . EUCMT YS Ry cc sees seats rsc eve a lais.s aie 6./ore fereyavn (alae tate olteke Peto Takeve era are ence near 1468 


Collins, J. H.....361, 362, 363, 364, 365, 366, 367, 368, 369, 768, 1385, 1469, 
1470, 1598, 1652, 1680 


Colitis; Wi "Ji hic ac Poise Ran eetere ie etege seve ve seu euopernlsotegs oheie lees tele eas Icke teusE STAT Pomene 266a 
Colorado; (Eimmonsy on tinvateWcadvillles eer cis cele ci eleye siietansi os crorsieisrentetete 270 
Dea Give sett ate titel cyetorcecnencn cl ctoils) <leyersi/sp-treueusu sycHeveliover ohcseleVoWel-Vencbelee no forctopel= 270 
SanvJuan? Mountains ® tim niti. cec.ccecteucrstoleuenciereyelorareteuevereieicie toncvorshorereiere 271 
Stevenston' tin’ in the Sam Juan) MOuUntains-c.sarescrspcreperslcsevelevencreterucrenerener 271 


See also United States. 
Colquiri, see Bolivia. 
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Columbite: Reference 
Number 

DAanacOnescinein opie Ain eke pause eeaicicicic cool war eusyoioueaoeqnve RIS ata LS 1600 
Influence Vor spon. tink assayins;.-pmeisssic fel cleke ced See of lo ofa oe lovl as 1466 
See Association of tin with. 

Columbium, see Association of tin with. 

Gomibesir Charles; ts ts siss aio clomiwiow te @ bb vies cReReae diets STdw AE Feaa ve fede fs. a ebane ae 370 

Gommansy Rober 2H we ee sloleis ty oC eh ls HORUS RUBIA RES “SRLS ofa lehs ated Ste 1653 

CAMS TOG i OB Ere ie tae oon Reece aed lo alo ela ROS elbow coihleohiay eee afebe he, «Fae 1165-1168 

@Gencentratine ‘plant; South) Dakota, Harney Peaks, ...cc.0 0. dilsidsiias separ 983 

Concordia lode, see Bolivia. 

Gonder, Hartwelltie: 2.6 Soe dace bas de Sennett sig es 816, 1078, 1078a 


Coneto, see Mexico. 

Congo, see Kongo. 

Conrad mines, see New South Wales, Howell. 

Conradite, Thibault on a new compound of stannic and ferric oxides 
from the Conrad mines, Howell, New South Wales...............5. 1644 

Comway.. Sin .Mantinks spramerice Gables! esi8s Aap. opens sie 194s BSED. ey: che tenal ere 154 

Coolbawn, see Ireland. 

Coolgara district, see Queensland. 


GCoomaraswamy, Ananda, Ke. :))., a2)e.4-. ie, «19 ,...255, 256. See also 258 and 259 

Coamaraswamiy, A) K,cand Parsoms; JaMess ooo -.c.oehatreneteles <ohstsbedebateee.= cts 257 

Copper: 
Alloys of. with seine seve eiiers thet cide ER, olsen. oat 14338, 1504, 1557 
Argentinalg Saltash tee es eG KeyEse gaa. don Bein dae 3 
Associated with tin, see Association of tin with. 
Ball, on in, Stanthorpe. district;, Queensland? . 2.2)... e tee eG loute. 889 
Beck on occurrence at Schwarzenberg, Germany................... 530 
BenZ7elius On OCCUEBENCEMOle ps emaseucisiswae ei oe bar iemeiriewle euraene lott venaeberts 13038 
BUCO, 2 a5. ancla sie RIEL pte ae Tale RO REAM SEES te iede Slaiese Tae LO, Sale aah 126a 
Boase on separation of copper and tin from ores in Cornwall....... 343 
Ova ae asia tescttehed ed etew seo Meh Benen eush ove acusysteveksuch cpoucn ence qevel he as SEE dele oe 155, 172 
Boiuseron ores im Madactascar. cu ctsheh, Lbld« states b ofthelel atch adededens stale aveleloxe 646 
FES SUTR ANA EL EVR Sous sanie REM Mer Ie oa eos av casas ksuo le be seuskoususacashedebogenevesoacneysuovetareers 188 
Buttzenbach. oni presence in) Katanga. ptr rejeip tee attests lo « feleh etel- 275 
Gamparene On MINESHOFA. jaa shi. aks. -le sole Liatl 515 belals det eld eel» idle aatete 1309 
CASE OHONS ble SolbasieAT SeNbin aay tGiiert in eles siete biereleysis ole kN Chatelepeatale 37 
Ginna) yee fasksye CHORES ee ibis Ae ee eb eid (tects bien sd . rade certian 268 
Collins on copper mines of Cornwall and Devon................... 364 
Collins on copper and other minerals of Cornwall................+. 368 


Cornwall....348, 364, 368, 378, 388, 412, 422a, 426, 455, 473, 481a, 
1425, 1479, 1656 


DEVON Oh ise F CE ioe he deed chit bec Retat Seer danas 364, 1425 
‘ Dietzsch on treatment of tin-wolfram-copper ores in Cornwall...... 1479 
Douclaszon) metallurgy. Ol ha ae shed hs: <Potletse: <) 6)-1 ote) Abs) hf -)iattad o.folo) -da fated oars 1204 
1Op Masha (Vianna; oe ACO APES Obra yonA GOO Um CHC onC Otc ot Or ktc 1425, 1654 
Dufrénoy and Beaumont on copper in Cornwall.................56- 378 


Emmons on occurrence in United States and genesis of minerals of.. 1206 
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Copper—Continued. Helerenee 
POTS LAI oye e415 ee lettre ee Me Als coe. 8 BNR ISIE e WRIEL R CROTCH Le LUNE Ree 457 
‘Harrell: on- deposits iof in) Katanga... nse eeea ie Cede: fs BRIN, 276 
Ferguson on) Gressime rOfasic. sc a's si ciacvelsierttn the Sette ae cae Sia 1654 
UPR ERTN GL te RS IEEE wham aeet Baa ite coe aves banter Sate a RAO tetera Ce 950, 9538a 
Koniakoit onidepositssingSibenia.y.dxicspciess 6 orien cae ae reece 965 
Fox‘on tin: and copper’ veins in ‘Cornwallis. . 3606.6. oh. ae Meee ee . 388 
ENP CO! | VBU Taye eiea wiper ra rave vahalin: eagerness 61% NSIS Sem nie ARI RA TT 523 
Great “Britain. .% Mo. SN ae RL See La, Set staan 444 
GTSOMTAINGG. oes craneccispetshaloreattarenetarictel ond ousyatigheter et eWaber ela ann teen ea aH rR Ie 580 
Germanys: +S cliwamtz emil G15& sis ces at eves cy or erst or oricl ot diel nay t av ale oI a ana one 530 
Hennecke: on “OCGurrenGe) im) Persiais :isc i cicie ovevslelsvererchet lore ee rear 864 
Henwood on manipulation of, in central mining district of Cornwall. 1656 
Hunton copper production of ‘Cornwalls .. 2 28er. aK. Se Ae 412 
Inia MW Bem gal? | AG I ee HES ET TE 596 
Freland,’) Wicklow. Pero a ee oO ele wheelie aha OR OL, SS 603 
Jackson on the copper mines of the Lake Superior region.......... 653 
Kinahan on tin in copper bearing veins in Wicklow, Ireland........ 603 
KON ZO siiidav acters esis wailerveiiaulclie al vgue.ie; oie vaileliaiis SeeUEENR RMR Matea Tata a chara tet eee 3 
FON SOs) Kea tan eas. Aa elevevs Wiane-crerchonerevetloharstokaraneiete ators uernidteian es Seen 275, 276 
Hake “Superior reglOm is ays. cuit al Slates satel uate cha eh etate eoteeve corn elaee eRe 653 
de Launay on occurrence in the French Kongo... 3.....062¢<s.++002 3 
Lington on the Dolcoath copper and tin mine...............0c 0000. 422a 
MacAlister on productive ore ground at Camborne, Cornwall....... 426 
Madagascar oscil HEME oi ele lot SENET R SFE EE ALE ene 646 
Menniche on separation of, from tim OFreS...........0 0. ccc cece eee 1534 
Mee tall ur ery reso iinsces ven eee t eet he: apc kee EE ee 343, 444, 1204, 1425, 1479 
AMER TDITA SOL at Peete aie weve! Bresite le tiose ss! Gre 38 e elo rat, vo voytalbonbotesl eRe TR CRU ota 1425, 1656 
Oates on copper and tin deposits of Bengal, India................. 596 
OCECULFLENCED FOLLIES HOSS Lo Fe Eis PRM eda tele c telah oteeksredeenen lens Stolen 13038 
OViginy Ok AMIN STAS OL ayer cons ness re consiectere tore yeus tee 10a ve hocolonahous te ecustoye Faleisiter Menor 1206 
Pearce ion separation: from: tin ore... <M R I tee Roa eich ieee 1547 
POTS UT ae caneate toe to taiterver tata revonteitalarin tellelle cae te fajeyienatiomate hetoin heirs terre pougelfous asljen shee ltolic sue Ree 864 
Pilz-onvdeposits: in. Cartagena, .Spainyseoe Atle cote kicinels SRRTARIIB 1040 
Pryce on mining and metallurgy of in Great Britain............... 444 
QU) Om STAM es. Seeders ie eileh ese we'tey 0: es cy -wileile ons outs NSU ORO NR ET evoke cue 877, 881, 889, 932, 935 
Rieffel on chemical combinations of tin and copper, and on their 

BOYS ore oH Sie eovewe ve eA Ks SEA SIS ahs asa eon atthe sl ote eee nite tebe ne 1557 
Schoultz-Ascheraden on deposits in Finland...............200ec0ee 950 
Sellheim on Herberton district, Queensland........ ahr ere oiets okaRRe aE 932 
SSMALALLOM ALO MIG Car UU agen exerts oie hese elec terete Telistelietiste eve orclereleeretoneeiere 1583 
Separation LOM AGIMVOGES yore reicrcis sie) ovelohehs wlisie: ateieinrens crererarsierenetekehenaters 1534, 1547 
Siberia (Pee ee Se KARE RAE PULLED, NM PIERRE STE CO PERN Pade 965 
Simmons:on occurrence ‘of ores in Cornwalla. eile wish e teles 455 
Skertehly: on -deposits) im) QUSenslaw. «. .: 5, sve. ci ove: cictever ss overshot cucies cl eerste eheretone 935 
SMe] (OL oi6c view iw PASM Ia Sage oN E oR USNS TEs SPS Rae Reet ods she TS 1425 
Smyth#onsoccurrencesinyHnglandins Sikhs tik Ales te aie ieee aetna 457 
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Copper—Continued. Betieeee 
South? Apri cay ees PAL, ORR ESOS, FOS AO, SS 3c 
Spang» Cartarenass sss cee Setseietoets Bee Ce voy woes pete e ee ees 1040 
Sulphides of, associated with tin in Bohemia.....................- 155 
RAST ATTEN recto taratatatater. totWersterahatahele rat otePaMMenr aS ee a ehe ol Stata te anal enna 1072, 1079 
Tasmania;-condition of mines): 1904424038, Je eS 1072 
Thomas on copper ores near Redruth, Cornwall................-00- 473 
Triistedt on copper ore deposits at Pitkéranta, Finland............ 953a 
Tylor on earliest production of iron, copper, and tin............... 1420 
MIMIted NS tAtesk Aaah eee arses e's oe EAA ROPER Re SEL RES ENGL I PASA DR, 1206 
Vivian on history of copper mining in Cornwall................... 48la 
NVoition« deposits Of, in«South Airica ye ee 3c 
Wellson«separation- of eadmium from: <2 70H oe ticle Sees wiele 1583 
World «statistics sincep/ SO ais sae k ae See he ee ae eee mone nats 1694 
Worth on mining, dressing, smelting, and sale of, in Devon and Corn- 

Walle = (hiSGOLICAl) es eeewons eee as eters Set ote etarae ete the rote lee erailetcte Sete: 1425 

Copper alloys: 

PV OEN SASL SSI 0) aera iC Ca ch cor kes ROU ICCHCRCEDIE ECACC ec aC RCAC Ea RCAC a eae a DAR ahaa i 1433 
Heycock and Neville on copper and tin alloys............ceeeeeeee 1504 
Properties ofthe alloysor copper and tin. ...2 0. eve eee ee es 1433 
DPECING: *STAVITIESH OPER Rin tetie toe oe whe eee shee win Sete oe eo oats eleete neko etre 143 
SUEVESSFCESESHOLLS Ree re peier ree ee os Gos Sos ake Bisel So DaUatecm ae, RIS Sane eearee FS 1438 


Copper carbonate, see Association of tin with. 

Copper oxide, see Association of tin with. 

Copper pyrite, see Association of tin with. 

Copper sulphides, see Association of tin with. 

Copper sulphuret, see Association of tin with. 

Gontieberte Chass Swat ete tatste hs iste elea ce tssiat chia ee ale ae gla este ereraras 1038 
COT MCS eT ort Mae ee ae Ca tae Cae hota ares Bieta seers egy Me ontehs 86, 87 
Cork, see Ireland. 

Corner Inlet, see Victoria. 

Cornish miners (tin): 


WG OMINSI MOM rote ratetcteMetarenctototote coker or ctetal ol ota lo tellers! on aletsbene) cist oe ofalhercrer ale 268 
FIEH WOM ON *CHATACLEr TOL CLO tet tote letalereletetelstalle tenets tel eretete siete rsicleverete ate 402 
JOYS CUI UNTO) Geet cick cunid Aicicucech Gig CHC CH ICCC acca Sati ich Aira 422 
Wait on habits, characteristics, and mining methods............... 482 
AE GTTUTUD LIN Bestens tr arate te totetote te abe tatone elie tate fees elects che aislototenone orale te lerors: stetetatete atetate 68la 
Geoyrriwalle tine 1s Sets ee eters cretetate hee clete ects cos eee tniavava ere e sie 1294, 1298, 1298b 
Adger on analysis of an anomalous specimen of stannite from...... 1588 
Anonymous, see also W. K. 
Arzgallon: tin -at Wheal) Vor in: Breage. sos. te) ates he Oe 330 
Baldauf on Redruth, Dolcoath, and Hast Pool mines............... 331 
Ball on comparison of mining and milling methods with those of 
GTCSTISTAIGS «i .8itcraretitaratdle tans AAI Motaia ioe tat te, Shate ee a tates ote Shane TLE 33la 
Ball on tin mining and milling at Botallack, Wheal Bassett, South 
Grofty,.and) Porth) Meddewy wh csc roter vole ecole ctetn eee Sete swtehaiedede: terete le 3831b 


i Ballvonemiming smebhods. IMs. -2ys rycsgaverese verte sorese so sonerelo Skt El. MOI 331¢e 
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Number 

Barnett on elvan courses, greenstones, and sandstones of Corn- 
wall, and their associated smineralsinccinieone ona ee 332 

Barrow on high-level terraces of Bodmin Moor, and their relation to 
tinl and! wolftram deposits: ......creentienbee re oor non hee 333 
Beaumont (Dufrénoysand))) son) tins ines asaas kr ee eb eee 378 

Benedict on correspondence of tin bearing granite in Australia to 
That SO8:. jay stayerey See casper vars pecdes ree tere re erate Los Liss Meee “Sjelucwtay ade 47 
Benedict: oni jtin, Inkg. tceievageceys Seren else eae Te 336, 1301 
Bennettson. tin, in St..Asnes: district... «oie be ERE eee 338 
Berger on the physical structure; and mines sof. 49. saoeaiet cen ener 339 
Bettel on wet and dry methods of, assaying; in.<:.t««teacatemn- tie 1450a 
Blackjon iCarclaze) tinwamines) jr erie aerators felnac hin MOSER oe ee 340 
BlakeSon the, Dolcoathwemine. sree ss RRR ee een eee 341 
Boaseron jy tin pial op Aare avrepe bodiond by cq hs vata ry opens: Melick basoncn der ate e vee ac eine See eee 344 
Boaseronktinw of pBotallack and Wevant.,.)...n.. theater 343 
Boase and, Courtneysionstini amminine nie. acoso ee ee ee 342 
Bog: ’, tin! vASpOsity. spsjarerorareuties uci sicte-e74) costes skelter Olea toes ROR ae Lae 402 
Bonnard on tin in the Polgooth, Carclaze, and Pentowan mines.... 345 
Borlase soni-antiquities Of. «osm sepeqoeecesroens tals aerand Ghee eae en ie eee 1382 
Borlase.onhistorysok tin) trade in:.-.. ..c cone aaa Fite stsPineys 1383 
BOFIASC OM. CAV EM He vaperorle rai sns's Sis cn a aces oushel el eke Posie total 0 She spel che EPS Ae ack a 346 
Borlase and Rosewarne on tin in,...... lal fe Pysekshe= Eevioge lo Katee a mers 347 
Botallack, geology vandatiniot. . ess at ee Oe ate eee 331b, 343 
Breage yan: iM) sicersscmpsias ss!) o's ape htgesjeee koe een ia eee eee 420 
Brun nich ,on' s Gime chiar sis vet fe deretaages eversboue base lee ane eee 348 
Bulleron‘tinvat St. Just. jspacissstechey- cect kereie tee nic ota oe 349 
Burnardion thevantiquity Of mining mess so. cne cite icreiehe keke eee 1384 
Burrows (Thomas and) on the Dolcoath mine..................... 475 
Cambornes simiyati ee eessrscusysy cde: ope ersisvers Pheer ree votone 329g, 385, 411, 425, 426 
Camborne to Chasewater, survey from... .... 0. sjiemwinssman © tislerte 471 
Caradon and, Liskeard\.district: mining ims..0. «1.3.4 secs veuse atin 484 
Carcanagues on dressing of tin Oreswitts. «c.5: « o.05 oo he ere aera ere 1651 
Carclazesbin wmine sir wayccuictauie elsie ohcerier che ete elon 340, 345, 418, 4638, 474 
Care wy Ome im) Fm 55 cote te,c cies, stove coven toils Sehedes ce vortelars ate yote tors il cisco Nakai Rae 351 
Carn <Breai tin MINES 5.7. ces obeoiesens Syeiee cut tae oe 329g, 380, 389, 474 
Carn, BreawEillSsection sthrouehis.).<as.s aoe eee ne ier 431 
Carne on the relative age of the metalliferous veins of...... eed ee 353 
Carne ,Ony tin pitegin eras iagej apa denietsic Teped ete tors eran ot ke ere rd are enetd Ai 357 
Carne on tinsat) Drift, Moor) near, Penzance cr, <2 jor aicias aise lerevererete 355 
Carne on. tin at St. Jiust.......... reatestd ag) atl! fare hh shel cas eeicleers 353 
Carnon). tin: <depositstac. tents oslt< hope od siete i oebiieehete aces 402 
Chaplin on mine timbering, especially in the Dolcoath mine........ 358 
Chaséwater to, Camborne, Survey, fromn.c: 6. .c0.. eareteeoauee 471 
Clitters mine, treatment of tin-wolfram-copper ores at............. 1479 
Cligga Head, ‘Cini lodles) iats. ceo os ou oe ooh hele tb hte Ge earl one 449 
Codrington OM ERM Ts 6. sce lee ¥ de se ce eve ne io se wht be: HEM RAIA ATE BES EE oft, tae 359 
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Colenso on Happy Union mine at Pentuan...............-....e eee 360 
Gollins on ‘Cornish -tinstones: and: tin capels. 2.0520. 00.05. 08 See: 1598 
Collins on Goonbarrow mine near St. Austell.................0404- 363 
Collins -on- history: of tin production im..:......%. 2. see Ae 1385 
Collins on origin and development of ore deposits in............... 367 
Collins ‘on’ stanniferous: deer! horns ine o,f. es OS, 365 

See also on this subject 372 and 726b. 
GollinsvGn tintin se a Re, TUL 361, 364, 366, 368 
Collins on tin: preduction, 1201-1800... cc. ..5..25 ee nn ees omelets ees 1680 
e Collins on use of impact screen at Wheal Kitty..................... 1652 
Combes: on itine inves .c. Ay POE SLE, NO SED ok ID EU ERS 370 
Cooks>Kitchens) tint atari Sue OE ed RO IG US Ne) Ate 389 
Cotta on tinvineisccadsdacaheccetscteccetescessersas A aes 371, 1312 
Couch: on: stanniferous deer horns inet. 615. for. ee, ESE POs 372 
Courtney -(Boase and) .on: tin mining! ini) ..22.65. S180. 00. See 342 
Dahlblom) on tins inky.2e dane eek sees SE PED, JO IBD? 373 
Daubrée-ontiniins 224% seeks ae se etek ee ee SS I. SS A BO 1814 
Davey on pseudomorphous tin oxide after feldspar in Huel Coates 
MING «SEs HA SNES pac repatetatatetatere rete tile tetate es 6 aE TE Sty LLG BRIVIS 1603 
Davies on phenomena of heaves and faults in mineral veins in..... 374 
Davies: on-tin- veins-at-St.Aemest 4 Se. Oke, Se RE Te Be 374, 1603 
Davyxont tink snr. seve a Sh, I EEO OA ae UI, SoS 375 
Daye ion: tin ins. wn se ne ee coe RIE 2 AERIS O. 10, Sa SOs 1318 
Deer horns*(stanniferous) sc cocne oe ee OMe oe. BLES Is 365, 372, 726b 
De-BLarBeche on -tinmdamivss ii ceases wee ete ees oO IO. Bet 376 
Dew. on ‘tin: iny..’.%.6% Paved ieee neon Neteictc! hero r Vet ct sTeRartel stotchol alte) efotee forelere hance 376a 
Dietzsch on treatment of tin-wolfram-copper ores at the Clitters 
United! “Minest cs. eee cncthnste ee eens OS, 0 SSI. TNA 1479 


Dolcoath mine, tin in....322, 323, 324, 326, 327, 329g, 331, 341, 
358, 380, 389, 422a, 440, 469, 470, 475, 1084, 1320, 1666 


WD LEN AON tA HSS 25/5 Sa eee ole a elo erence hares Ga ttara tate ale te Sree bre clctote 377 
Dritte Noor near *Penzances tin atte tas eure ek Fee AUS cone oe 355 
Durrénoy~and: Beaumonton«tiny inet Be. So OO at 378 
Earl of Mount Edgcumbe on tin production, 1873-1883.............. 1681 
Hast “Wheal: Lovell; tinsinesss555 82.025 RU oP So, 883, 458 
Hamonds on Phenician® tin trade with so. .06 ec ne cele site He whale c'e 'e 1389 
Halmowth: tinUneariy 2 Us 4 At kA AE EO, Teo Rh, 411, 459, 1398 
Haws ionitherDolcoath mines xs..4 cs cat lcletctt Sc sstatis sted ohaliele ce aisha s 1084, 1320 
Ferguson on dressing of tin and copper ores in................... 1654 
Flett on brecciated stanniferous vein stones in.................... 380 
Flett on Dolcoath, Wheal Basset, South Crofty, Carn Brea, Wheal 
Aattyesand= West Kitty mines 2 ee ee Oe te Beta eete 380 
Flett (Reid and) on tin in the Lands End district................ 448 
Foster on andrewsite at the West Phoenix mine, Liskeard.......... 1608 
Foster on the Great Flat Lode at Redruth and Camborne.......... 385 


OSU THROM MELT LMNs, 57.5 7c ane aie ote armors ce fareteretereie levers) oils! slohel Stacs| clea at sllsilelecusta ete 382, 386 
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Koster on tinvat) Hastawihiealmiuovelliaasciptse) aaetacittaraietee cnee eee 383 
Foster; on; tinat: Park of Miness edt hess kan tanith. daiaceth an-sateen 384 
Foullony on) stimoim i oye Rheytrie Ass AB we citeeertapsere ner ctekel oul aed Se eer eee 1322 
Fowey Harbor, itimpimketcye 0... ek. pctsb tat ae aida ese nce 1407 
Fox. on. tin) and capperdveins, in 4.jeseveicyoreavke tests fore ai tes iateds bts BLU 388 
Frecheville on results obtained by Cornish system of dressing tin 
OPES s oio:c0 se: aie aiieh aisles ntoiele, och ebet stakes heen lene in aide oui San 390, 1655 
Frecheville on tin at Dolcoath, Cooks Kitchen, Tincroft, and Carn 
BTCA is lols bi wi eres wee aie dies oe es BE bc SUTRA Gera ne Gee ee 389 
Huchsyand de; Maunay, omy tiniims paps see aie Sac eeeie ete seat ae eee 391 
Garby on a catalog of the minerals found im. ... «ojos <i. cra» evelreis 392 
Geach (Webb and) on the Caradon and Liskeard district........... 484 
Germ oe; sini AM epee thee. oa acre steetiel edevcseestiarel oie tele ec ie ORE See eee eee 420 
Goonbarrow mine; near St: Austell curds aces aad ea oe 363 
Graham on: earlyshistony of tinganter ait omer. chem eet ao eee 1324 
Great, Vor ‘districtiitinwim: 1.04. cneattiereriniss isnisiecicaee oh hrante ees Aeott S SLs 
GreatsWorlko mine stim im. ...5/< si svesstenceerersca cee cies el sao eR ee 420 
Gunnislakes tin, Weare «s«-stq. deltas tlds sevacti oie te tase Neen ore 1479 
Hancockons Old awihealeViors.s...s,cprutekei cia oooh ESE ae eee 394 
Hawkins ,onwanciente ting trade intyore sae ech dons ates arosier cee ee 13895 
Hawkins: onsgold: ins stream: tin’ in ladock. am. 4, cmtnin kbs oe cee 395 
Hawkins on Huel Wherry mine, near Penzance......ci.csessscevee 396 
Hawkins onvonizinKorvalluvial stratay Of s5 0. sect reek See 399 
Hawkins* on) Polgooth mine «ss. cispets cesta css, doer eae Oa rae 397 
Hawkins yOms atime osc s oc aoslea ct hepste oceans oa ase eee 398 
Headden on thesirethellen: tin works. Druros 40.2 ccei Seite ae 1617 
Helmbacker}, oni tinal ness isu;eemvelb ayes Aagosteammrdune «ae ce eee 400 
Henty. ony Wihealll Vor Mines... .sasuemeoemele shoe cue ee eee eee ae 401 
Henwood on Carnon, Nancothan, and Bog deposits................ 402 
Henwood on manipulation of tin and copper ores in................ 1656 
Henwood on metalliferous veins and ores of............2seeeee. 403, 405 
Henwood on Providence mines near Sty Eves rw caels oie ope nae sohins 406 
Henwood ion stream). tin deposits (Of pit cred sneeteeiete steve eee 402 
Eien wood som ocinesiny Gers crmayhisnaeboretehe spore wen cdech sis tarete io a ores 404, 407, 408 
Hicks on treatment of slime tin in... 33. aac oile.c bekeiet deren cane 1657 
EVAL Oma ti AINE ae asset e yale tran euley a Seba aye iene: BU oie eS ere ire eee 409, 410 
Hill and MacAlister on tin in Falmouth, Truro, Redruth, and Cam- 
IDOLE 5. wheelies fevers (ojscees 0,808 45s cones jellecnueann e oyeteRyyaua dd MGR Ce TES el Is EE 411 
Huel Peeversmine ss tine dina ayay aroun tees das mistaee cs hie Oba aa 488 
ELuell SWHEEry: IMS HC IME Uo tox. ogdirorsnenseayene bees pauarGac looks teecbeseiev en « eioeon ae nere 396 
Hunton! histonyok tinsmiim ins; sm). <sisecects = tyes eels ect eee dele ei oe yar 
Hunt on, production.of, tin and) copperdime sas. aertes ilevereis Rides cee 412 
Hunt on tin mines, ore produced, and prices, 1864-1873............. 1687 
Hutchin on, tin dressing at.South Crofty mine..............0.0008 1507a 
Hutchinson on stokesite, a new mineral from.............0cc0ee08 1620 
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Jemes on . tin in ,2almoautins HaTnvOn sas cosa soe ov oca ce tle Olt NO, COTES 1398 
Dats. ON [tin Sis so, csc re ae: SON A hy Oo TRS 416 
WG OME LING IT. cle see EY cee ee AL AO. oe 417 
ROTI OM CIM GLI ie ereg oo eerorenercler etek hate NNN le octal IMEI AE, WOO 419 
Keron tin’ ingCarclazemeariSt. Austelliriaasacks sie ate alae 418 
Kitto on Great Work mine, in Breage and Germoe...............-- 420 
Klaproth on chemical examination of tin ore from................ 1513 
Hapock,, gold instream. tiavin asta Tie. Taek, wk eae 395 
amd S GHG GIStE ICE ELM el eyascsoyencveverevarcndiovskohever ae keh ene eee 448 
des apparent, OnetinG ins; oscrc host «oP. Re ee at AO lots fot ea 1335 
devbaunay, | @Muchs and) yOne Gin yim; cyei.itoradattle tee aie cleo ot. cdeteeee 391 
Le? Grice. on. tin .on)Trereife; near. Penzancetl. (1). 98. (ey ee 1518 
eitchild jon; minesHilladsacs soos os. ORI ee Ie Lee) eae 422 
WOM ATAC: HEAP TTS os coeles oval et chlo ask oh os SSH cal eves Liehg By SPURL Tok SGA STR EEE 343, 460 
ihevant (St Lvesiand)s districts tin’ im a.dassoe wohl tle) weet e DO 3815, 460 
Lington on the Dolcoath copper and tin mine..................00. 422a 
iskeard. (Caradon and))}districhiimining inkee.!. Ale. tebe aie 484 
Liskeard, West. Phoenix mine, andrewsite at.............ccececece's 1608 
MEG OY 5 Oe SELEY My cxcy ep atet hes ox ah kon oF of exo oy dx =p oon See: POLY «aE ge Py 423 
Lobley ionstinband copper. mining inveast. bo. Sh. Sa! a9 ee 423 
Bockvon tiny inte. see neers Hee tHe ST CIS EER I OL Bae LATE ORT ARLE 424, 1338 
Louis.on'Cornish’ process of smelting) tiniwor.als IS) 702.6 ee RP ee 1523 
OUTS OMS Cm ieesieeeeverer eerie oF oad shad ohial obcy ove sv ctol Mieka SORetY COREL. CUT EE PT 1340 
MacAlister Son? tims imsmcocire cao asters Sona taeto Shia A ODER, Sea 427, 1659 
MacAlister on production .of tin, copper, et¢., im... s... 60... ee 1693 
MacAlister on productive tin.and copper deposits of Camborne..... 426 
MacAlister on vertical distribution of ores in Camborne lodes....... 425 
MacAlister (@Ussher’and) on ‘tin! mining? ines: 3s es Re 481 
Maclaren. on) zold Jandy tintvims we ee slo ca IS. Gg. RRR eR OT ee 428 
Maclean. on tin. mining during 14th .century. 032). .3 0002. Se 1403 
Maclean, onr history OL Giny Chad e yim a. 000 a nen ora occ oe dit telcis Shee ee 1404 
Martin on: tin: minine timers Sis tek, EE ST ALS A ASE 2h 430 
Maynard on. section, through Carn'Brea Halll lags. sea Wel) ) oan 43 
Merrett on tint in... oie be Roe ec ola cmeeth ste an iathe saat 432 
Moissenetxoni tintin a sageeiioad .l: POIs. Soh tae aes 433, 434, 435 
Miaynickwon tiny CONCENEFALTOM STN sdiate tao acta dele) sisr sistas tthe ole eteatiatshs 6 6 1541 
Mancothany stins | deposibswe.lncte wk oie cies miele SARIN AEE. GST SOIREE, a 402 
Newland, on. tin. industry. in. ©. 6. . desk) So. saoyvonalh. B99: 436, 437 
Neways, cassiterite pSecUdOMOrPHS Ab 5. Wee o nc ole 0 ndbebele abehels, tees ove 1638 
Newallay;. ceolozy. of. country, near Ai: ht sek FeSO 449, 1638 
Oxland on possibility of reviving mining industries of............. 438 
Parisyony tin tine s245 «date Mew hase 2a98 8 A SIA AD LS Fs NOLES 439 
Park of Mines}.near Sst.;Columb) tintvat thei chbtty |itck vee). teats 321, 384 
Pearce. on. cobalt <with .tin. in. Dolcoath, mine oii) s26. 69 303. Nee 440 
Pearce on oxide of tin after quartz and allophane in............... 1629 
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Number 
PearGe: Om CLM) A e.cis,cccecerslsuecesecshelckehetdsiele selec tnenaie ede oaks Ss ID ROTTS 441 
Pearce on tin in Fowey Harbor......... “a valgvondwavecsuecede tecture done oh B. SIP L407 
Pemberthy on tin in, see No. 467. 
Pennance' mine; near. alm Ouchy. 1.2 )ecvesepeveves evays ch onevevercucvedele ahaa Seo 459 
Pentowan mine, tin pin... bakkie Sack ASAI ERE eee ee 345 
Pentuan, ‘alluvial ‘stratasat Hse See oe ee ee ll, dire erate itd 399 
Pentuan, Happy, Unionjminewtin jin gat fe ieee Tage ee se ate eee 360 
Penzance, “Jew’s, House” at Trereife mear? 2. sis. 2.09. 2 aR ae 1518 
Penzamce: tim: MO ary. Beas leseceselvackacsessvevecs deter Mes GUA Riot 355, 396, 1518 
Phillips (J. A.) yon2 Sty Aemes miMe).§,..cx.c.cceverecewdlehs tiie ckste secs rete ketenes 1632 
Phillips (J. A.) on, tinin ays hesaidtle Hat be SCG. EA ace). ea inentee 442 
Phillips, (Wm), on {tin sims tek. Eee a ae BO ee ee 1633 
Phillips (Wm!) on ther Dinceroft mime, .).<. crs. keke cert site Stak. «ened tens 443 
Pheniciam tin trader a5 accor cicreveuererckelereecta ckaverare 1389, 1400, 1414, 1418 
Polgooth mines tim im pyr cvevevere.c, 0. ele Had Qa taoh Mien ats SPO e ciel 345, 397, 1278 
Polwhele, on history. jofistias. at: hie sake. Gee Acie Bas Ge Reet 1409 
Porth Ledden Mills, treatment of tin ores ati.....0 0.00.00. oe 331b 
Posepny: om’ Cin, ms re sae Ae eh OI Ea RPO at eto 1351 
PrOVIdENCe! MINE|SS EMM IE is, 5. ./opeceusiegohot odes veces okesetedeve deh Abas DEGESES ae Ean Pe bans 406 
Pryce on the milling and metallurgy of tin, copper, and lead in.... 444 
Rammelsberg on analyses of stannite from. .... 2...) ifs .fibis wets terete 1637 
Rashleigh’, on: alluvial, deposits } Of pi 2) ai Wk) Paes. ASAE I). Reh ont eet 447 
Ray. on tin: Smile ltime Dips 1.3 5:5) <vccscedstodey sbersuafel opsestesseepehioncl sp abtel shad ware tenonete 1554 
Red#Rivyer,, effect of) tim tailings: OM). v.21. \ccs saco/bhe cusberecodateh ol aecenehanetonete 482a 
Red. River, Joss, of slime’ tins invasion ott De. Pa ee ele. Sel eae 1657 
Redruth! bins Weecss aereiels: AC eae IN aie 313, 331, 385, 411, 473 
Reid and Flett on tin in) the Lands End district: 22... 0. Taie doe. 448 
Reid and Scrivenor on geology of country near Newquay....... 449, 1638 
Restronsuet,, jallhavial Yuin’ aby... | Gis sat evaver ated o atcha « eveleacl dcehenst dicted ecerers kona 329¢ 
Restronguet. Creek,- tin! oma trco ee Gs Ieee. aetTR AS SER ES hele 464 
FREY Or, ON CH US Pees gals, os sivey over orereionter Sioye eV bevel AStUs chehs) ee ae tere rele eared eventos 450 
Rickard on improvement in mining methods in...............4.... 450a 
Rosewarne.(Borlase and)! ion tintin... eee? mGligoe. 3) VERO 347 
St: pAsnes district stin! ins scare eee eco ee eee eee ee erre 338, 374, 449, 1603 
St. Agnes district, Huel Coates mine, pseudomorphous tin oxide after 
POV ASD AM MN sia as eckson & wy oles pal wre oyrenreleal MNS eeLe Deca tobe Ue Rote ee ke NY eee renee 1603 
St., Austell tin MINES, NEAT eae ane sl ela:e Fo eno Rhee eh aBenel chalets eee anaes 363, 418 
St# fives! (discovery: Of Lim Ate aoe cic ciere ofthis Meade pension thee chet siebakonerenets 1278 
SE. TIVES! (Gim mOare ipo aires «ex ocevevcyeud eo Qe FALL take Seer ae «etn Le hate 406 
Steilves. and, Levant, district; tinyim soi. 6 cies La elas 315, 460, 1278 
Sip JMS, tim alee ats elec cee ta heh te esate soda eet ee hek serene os 349, 3538, 354 
Salmon’-(?) .on the St. .Ives and Ibevant. district... 3. gmc N57 me. Sits 315 
Salmon. (CA. Tu:)) ton) tin: imate Wate ns heat he sen. svszetele opomte her oibcoes eke 453 
Salmon. CH.C2) vom. tim Sime oo TTS IE Vs Sete tes: hate tt oe otace eee 454 
Saunders on ancient tin trade with Phoenicians..................4. 1414 
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Scrivenor (Reid and) on geology of country near Newquay..... 449, 1638 
sexton on) smelting, andyrefininecofsting nels 33. bh. da. dees ono. se be 1361 
Simmons on occurrence of tin, copper, iron, and lead ores in........ 455 
Skewes on magnetic separation of tin and wolfram at Gunnislake 

Clitters.5 sniyisth <bvoetsil Sis aeelinre. cas oolaaak dee ater 1662 
Skewes Onptin’y Mining) Ini... J. s/ecle elon Fa Bie ce Mb sdaYet evans ated ber amt kegs 456 
Smith on Phenician trade with, and on antiquity of tin mining in.. 1418 
Sollyson.tin crystals of various mines, Of. 05)... 5+.@sleds «e acletoenine 1640 
(SO aOi tors cau erly Araya ee SONG Ome meets tn oO me er Abe. 329g, 380 
South Crotty. mines tinwanessime vats... ccjccccicue ofete Gehaoctacieacte 331b, 1507a 
South’ Wheal, Breage mines iting in... 0). 2 6s ae och obeteloskelaite bho beets 420 
SparZoO On Statvishics OL AUIM eM... tesicferetstivte ancl siete <iisie- saa Seed obieteiote 1699 
Stelznerson) tinvim Hast iWiheall Lovell... 2... <. «seed bie sre eho olerernt 458 
Stephens on mines of Levant, St. Ives, and Zennor................. 460 
Stephens on the Pennance mine near Falmouth.................... 459 
Spencer OnMstan Mite GhrOM. sis oes avai o. 5 o1e @ s0e.0 6.6 oun siarshaucko the mele oben 1641 
Symonsvont! Carclazentinwmimes 2... « Rte etatlars oy bloat etote etarerat laa 463 
Symons: .on .ceolosywotst yi. stats bier syarspainke Lose steid bs ofsieale- dete eet oslaele 462 
Symons on) tin and ichinawclaypat,Canclaze. si .4s. 2.0 oklde saeecles 463 
Taylor (C. D.) on tin on Restronguet Creek near Truro........... 464 
Taylor (J.) on business methods in tin mines of.................. 1663 
NayJlone (ds) CN Histony, Of timMyrn Wey My.) sos loisveyse eh. ckele te tat ole ecoeeeie 1419 
amor C0.) One tiny SIC Lit dS oi. po alee eo 0's picker sisie ends ble Abe old een? 1576 
mhiolliersonmemetallumery nol OTeOS, Ws 6 scccs sieie so: slcte ens bos EEE < RED euetaeee 1579 
MHOMAS (Cp) v ON TM LIVE He raes sya eatecreney cyslouoncys, ohoyeverovedte ie afskohe alee: chane 465, 466 
RH OMAS GEL): OMe Omir rarer vcr «als ots /<Ucyees ene ios Glove ciave ey ste aL sieves ase 467 
MHomase (J) Conv Dol Coath miners «4 ).xcansteior eve spsiskoerte eit dl oaeeietTarnaia: 469, 470 
Thomas (R.) on survey from Chasewater to Camborne............. 471 
Thomass (R.A) conntiny Output Of sty ty-crs cles otoepeakerohsetete oheiok isha 472 
‘romass (ihe Arthin) pone Oorcoageh MINE. 6.0.2 Si ccs sire tie el aereh. ck 1666 
homas CRichard Ay) von wwhealsUny,, near Redruth... sci cushere chaverrevels 473 
Thomas (Wm.) on Carclaze and Carn Brea mines................ 474 
Thomasvand Burrows,on, the Dolcoath, Mine, soc ereicc is cies oielere line clad 475 
Tinerott,.mine; tin: atscriey hi screrohyess po pishe ssa leieiom beiersid «ai 314, 329g, 389, 443 
mrasenster on statistics, ofstinvim, sS79SU8 Sie ever ce): sic1steisiotdin olaleheretatete 1700 
PredinmMieks ON. GIN WM sy. aistecsisvevcis evsvorsch Seatese aia. d oye cited laloeayo: athe oteve opeyanste 476 
RM CHAS aS a OM. CUMMINS ca 32¥, pore velokatiedaveusus'eh olor oncver oi ope tens rich aitookece' ls ie piste remitje aie) ie aa 477 
WMrereire. near we enzanee, JOWeS ELOUSE)- AL ccc c:cve 1s) seols ses etn oleeedanenene’ 1518 
PROT SUS se CIIME OM 5a erico ote lon oueisie!s ausieyel ole ete oc ieie).e sobbidiofelttadMen a houtelletee 1518 
RLSUMeMEeNe time WOLKSs PTW OT 5 rie ve\ceireilesoarsicile: en eleieve«) ocamete te) stoiaietch« oithotsts 1617 
mIUTaU INC aa UTaNatD OF Me ave wera yan chavaxekaherarcsavesay shel 0) choi auaualellerer ales fenelinverere areas 411, 464, 1617 
MUWEOMYenOMN) SINAN STATS TTD\.. 5).0 sree keress aleiellovels\ expisiclev ee. wi.sleiebraielel bisucuoisleke teres ove ees SAIC 
TVA OT OTMBCMIL LT Vat ci epeiiciietnns'vellebave sacevaeameneiy alelalexaesie sie isiansieveln ce lar eehetatele oueha etek 1420 
Unevinconvexportavion Of, Gime Emon ys. s,s cyc,cpeye yes eueke oeyosssnisvsysyaiete stedspeRet 480 
esher and MacAlister! oni tiny maid ie ei): cy <,a,-, 0,0. +c lo iekeds. oft oho haysaenels 481 
Vivian on history, of copper-and: Tin miIniMS: IM), 5.60 6s. cic eis ole 0 he « ohetd 48la 
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Wiait..on tint! mines ‘ofMs 2022.0; Tare. HOA BR Digsh) ena ito. 482 
Walker on effect of tin tailings on Red River..............c.ece0: 482a 
Warner.on- tin im Sos He ie SONI, LOLS BOT 20 {FORE O A EN, 1421 
Watson on system of mining and statistics of tin in................ 483 
Webb and Geach on the Caradon and Liskeard district............ 4384 
Weeks. on: -tine deposits:.of..% 3-44 accuse see we SiGe, BD IOS Pow: 1372 
West on! tint mining Yim ee AE OS? Ese SO See 485 
West Kitty “mine og aces sc 32 PERE, 10 SI RIe 40 TO AO 380 
Wiheal. Bassett, feologys Of: 1 <2... nfo tth ttre re 0 Wia re hreeebeite eae ie Sean 331b 
Wihealu Bassett, <Gink att tives corereterel ds SPE EE, WS A PO 380 
Wheal. Breage) ‘tin imi ss...4.635. 3 seh AL ee, SSR, Je, BIO: 420 
Wheal. Kitty, use-of impact screen at. . =i: 0.1. 20. VAs, GO One 1652 
Wheal, Kitty, tinsinie. jac... 02s) ORs Jaa A Bd 0G, Toe 380 
Wheal- Prosper; tinOates. 294.2414 289 J HSPs IG POR Me SiedaeL 318 
Wheal Uny, near Redruth, Great Flat Lode in::.........0......... 473 
WihealiViors tinpitaas cite cs 3c1s. 5 3s 3o hd dole Fe. 3292, 330, 394, 401 
Williams ¢A-) on tinsmines: of... > #32 sR SRS, Ree te. BOL ERO ae 487 
Williams <(J.)- on, the: Huel: Peever mine: .:...20 .2a0l008. 30. BAG, 488 
Williams -(R. H:) on tin in ‘St. ‘Austell district. 0055.20. 28 Banke 489 
Woodward-on' tint oreispecimens 'fromsiens.. 20. ie A A ctl ch oe 489a 
Worth: on: antiquity of tin! miningetiny eee. fee eee Oe 2 as. 1421 
Worth on mining, dressing, smelting, and sale of tin and copper in.. 1425 
Worth. Om timedms pia cists 654303 5 saree bre OER A, Neds SI 1426 
ZASUNOT,» TIM Tis ols Holes sd sds ssa hE IO, VERT, A SO 460 
ZATKOly OM: CIM: Ms rap stererete raters tatirecctecetavesetatetetercls, setaheiahaaa olen s Aatetate eoeteudai ets 490 
See also England. 

Correze (Meymac), see France. 

Coruna, see Spain. 

Corundum, see Association of tin with. 

Cotta; Bernard’ Von 2. cans aon ees 6 65, 371, 501, 537, 538, 539, 540, 541, 1312 

Cotton; Leo - Ass sles, cf Sago. SOE OA SBOE SED, A A ISHS Sea 8l6a 

Couch, eR - Que sins aera OE AU 5 ee SER HED CE, EO 372 

Counsel, «HiwA.s oss vss 0% we SEA GIRO ASG BOTT, PE BETO, 1079 

Country Harbor, see Nova Scotia, Lunenberg County. 

Courtis,, Wi (Mis .s.62%%5% et whee Ti Gh tld Ah Hy AVAL BAS NTO. SOE EGS aE, 24 

Courtney: W. B.. (GBoase;, G.-C. amd). sc.6.65<.a3.60 ss spethn theres Guy Senet te 342 

Cowper. Coles: ‘Seni: sis knswrge ais wid :s sa wae Swe ww ws We Rae Hoke te AS cetera 1471 

Cox; Herbert) Sisecsscsceeevedit.. SPURL SMO. SOREN Aa, ARO Oe 817 

Coxs Bight, see Tasmania. 

Coya lode, see Bolivia. 

Oramer Wy Carl sae ard aia. ecgus Fale sw Vise ation ad dae wi Sta aetaa ate eth Hake aka aR a ee eee 682 

Cramer, . JOHN -ANMGEW 83.5 os: syeracd ayals, Sade aime Setepe eS, ERO ERS TERE, SER 1472 

Grawiurd;., TONM << eactelen Haka wie d asides a6, ala ehathavateter sj lostoe Mee eRe xt 4282 

GO” CLeESSAC; Cicer. ataianeraratarerslele vaters terete tere talbeerce © ibis chin ARETE TONE EY AUCh. SEL 502, 503 

Cretaceous; tin: OTe: IMs... iverscsrsrbel PI EG PIPE OS oa 155, 182 

@rettior, -H.. iscsi ca's oc eM RU, be ES ROE R8 To, Waa, 180 88, 127, 283 
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Creuse, see France. 
Cristal Mountains, see French Kongo, Crystal Mountains. 
Croaghan Mountains, see Ireland, Wicklow. 
Croghan Kinshelagh, sce Ireland, Wicklow. 
ETON SUCH is peACK Clip asrareredstonster elects! oct sie orone er everest eyoy oer eke) ailaiie\ey clei Suck otle bi ak Shonen et aPoretone 1599 
Croockewit;. Hess sicsis dane ns ose oR LOR MOAT, 219 HOS, SEG TE MO LOST, 683 
WrOOCKES Wit, ATs EDRs hoor creer snatehetioterat arenes metenerals astaee (AQ AID TIBIOT. OO ot 89, 1473 
Crook County, see Wyoming. 
Srookess ANG PROCHTIS Ae Meters: Sele > cushatets ove ct etole ti oheustereltels olelete oldle| ele Shale settle 1242 
Crows Nest deposits, see Queensland. 
Cryolite, see Association of tin with. 
Crystal Mountains, see French Kongo. 
Crystallization of tin and tin compounds: 
Aad LOM MSTA arseste rehearse vey srekneieyst’o/ ona teuel skex'ovaronsvokeiabaveral osvowsterevey ghbeeTte 1429 
BAULer ROMP aCASSIUCTILC meyer teyyets ip) svere) cl se rie ove) sw piigs ale) eccleloustoteleiaharets olcke'ei ofteete 1591 
Becker Ons) CASSITETALC Het rks iyjoiereia ele sutellewheunseysipislvisiallle ohdiedssalablel eulgitevs entre 1592 
Bern ay; Gi ON NASCAR yen tetaie oie. ve\er yeh ey eh overs eicls) eek DART MTOR. OSE: Se 1593 
Cronstedt-ons CaSSileribe ysiew cts sie cake + Slejete eye: oleh si SUSUR ENcL ck slaeepee tele Vee «he 1599 
Disintesration: ofatinyupoMm [CLYStALIZALCION.. 616 6io.ce)ore neieucns ae llesle orets 1434 
Haullont 4OM Sine balley a reer Peevey tats tanta, Steve oh ebatel cieirahe re: cite al cvebaite et atenarobeuey ake o1tk609 
Houllonvon! tery stalhizediauierye ist. ce cle sie tansvacstete chevatovete) elrotetors: oy « louste voller lt 1490 
Greg and Wwettsom ons, GCASSILETITE: 4.5. 5) ice 01 o sie ore eVe\ ol eLtht eebloks, Naderer oll sl sis 1614 
Mioridahl Pon testanmmet byes (2 ).ys)-.8isveussscovoushoveysusvenencuchohoncdesoccuenenetera tote t 1505a 
JACKSON MON CASSILC ILS Aria erate ates falele siacelahalel sical cleleseje: acqichaicclola lars 792 
Jermejev on crystals of tinstone from Transbaikalia............... 1622 
Kohlman on measurements of cassiterite crystals.................. 1624 
Lacroix on distorted cassiterite crystals from France.............. 516 
‘Miller on measurements of crystals of metallic tin................6. 1627 
Mohlengraaf on distorted cassiterite crystals from Swaziland...... 1052 
BhillipssonvicHevOxdd CxO teciMeree vais iieteiekekenelieeekehensheiphaipiksiousiksekel routes! «ay 1633 
Phillips on the cleaving of cassiterite crystals so that the angles 
Maye Lhe TAMAS ASH ee ciate eeveks, <cks tal other ers atolI ev. « SNe «alee le eth 1634 
Pirsson on crystals of hematite enclosing cassiterite................ 1635 
Spencer on crystallized stannite from Bolivia.................-00- 1641 
Trechmann on two forms of crystals obtained in manufacture of 
metallic tin crystals..... oth slettittex shine.7d hooblgat .aasod. 1645 
Woolnough on distorted cassiterite crystals from Pilbarra, Western 
PAWUES Tees evy Umrah tetera ete ta levee rails vo: ce ce tasverts veirersta\lartoile ie Yehio\reieiierleile Guat ama vee tera er NSh 1649 
See also Mineralogy of tin. 
Cudgewa district, see Victoria. 
Cummings mine, see Tasmania. 
Cupriferous quartz, see Association of tin with. 
Cuprite, see Association of tin with. 
Cuprocassiterite: 
Ulke on a new tin mineral in the Black Hills.................-.06. 1646 


See Association of tin with. 
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Cuproscheelite, see Association of tin with. 
Currumbin-Coolangatta, see Queensland. 
Cussack, W..G. Kelley. coc. sicis ss cae hibotile sfetzmbir ils soya coemldee eran. phabals 899 
Custer City, see South Dakota. 
Cylindrite: 
Krenzel on-a rare tinsore strom, Bolivia... .05 sae caaees micletie client 1611 
Prior on’ relations Of “teallite; Oc 1 j.secyercc folertehevevesouevesedesende oer eT ere 1686 
D 
Dy Ce eo ariel Spates alate: orerel siete. oe le da tape GEE ae SRE Ra EP LOI: HID pee 1386 
Dabney, Chas. W72% cc siecle wvereisue sioleierere cle stoRhi cfeudttihs HOLL EEe NN ets 241 
Ma chy STVODeIU tere cisicyecie) ci stovokevensverene ee oo lotohenellehe MMi herd she ioteteyaataletenel se nan Met inte 284 
Di Achiardt, Antonios’. 2.0. occ cic cic acre NSD ATR, LITLE 3 A OES 621, 1313 
MBH Om 5 Lilie cess is] o ads arolane etapa eileefa tere rorersreca 8 wie Wie! occ Cee PETER SPEC Paes 373 
TIBET EO, Ras acsoee say's 6,0 vusse liane: erat buerStt Ri NTe Ce 0% 6 ate 5) orale RRC RRR ORR are Re ae 900 
Dakota, Jaquet om tins imvtiews vic teres vs tw hie Ce nae eaten ae aah ara 825 
See also South Dakota. 
Dalkey, see Ireland, Dublin. 
Dalimer, Karl ...5 ci. '. cs wine wo CAM ere ect OR, SORES Ie ct, of 542, 548, 544, 622 
(aM OWT; Asse aiece dn cvaia, srayscateatetsvaral aperdtatsi a eres: a) od etaloneale?s ARERR bot yh ener ann Daas 527 
DAMA STs ETN eis cet ieee sito a cetohereceleleieveleyere ec srs. u 6) 4 UNG de. Aa MNR ee ened SOS ORGS eae 1600 
Dartmoor, see Devon. 
WD AWTS H As. ecsalhs co syrees vane dove teleronoreeneuntorete teteevers 504, 1314, 1815, 1816, 1340, 1601, 1602 
DAVEY, « SOW 5) afersvninn aoe A ed naa Amare! AOA le ed 218 dah TOU ERO Ha TT Renee 1080 
Davey, .Sir. Humphrey rndeemg., al. SMO LR IS ID, SERIE. Hh Pee. 375 
Davey, Stephen... 0004 sBIGIGTIs. Ie, LO. CAB EID, OLE Aig 1603 
DAVEY, - Tiss Geis SAT SENT, MI ED OSB RS, DEO RTD. OO es 179 
David,. T.. W.: Hdgeworthi. Susp igen 10 BieIe Leo. LO BS eRe TO. Tae * 818 
Davies,. AlfredtMhaw i. BIOS) GABIAEIe. STORE, TOTAL: nO | ENT 374 
Paves Fy Dee Ce wns eee LOR OSI aie wees oe wel ly Melee SANS Eee ALS sted behntts 1317 
Davy RubRis. Oh JAE OF. Abe ete. Oho ede Ie Baie Rolo elton Ber 505, 1387 
Dawson region, see Yukon. 
DAY, DAV Ties. yo.0s 4 06 AL SOE IED, Ae R ER O, 1004, 1005, 1208, 1203a, 1318, 1319 
Dechen; .H..:VOW. cyan sewn ekheineen seenee IR DORULATEID, M, So meas 545 
Deepwater, see New South Wales. 
Deer horns, replaced by oxide of tin in Cornwall................008. 365, 372 
Deer horns, Scrivenor on absence of tin in those stated to have been re- 
Placed Sbys SW Oss saree Bikers casiekerel sigan ah alengeaucligveiore vexed haters tORCML aetna Tel 726b 
de Kalb; ‘Courtin ay . 20 o)) teierc (oc wale ereo ss vile ole aelewtehda RO? cme tnde ROE ae Ae eevee 1334 
de Koninch, L. 1.., and Lecrenier, A... 5... ote otha chats wield semelak erten 1474 
Dela, see Ceylon. 
De’ La Beche; Henry’ Tes i. c.tliwn hts he GO AONe AS Sas alee Slee 376 
Delachanal,, B.; and: Mermet, “Ac: ...... 2. Geshe cade cee Seehaighim A. oe see 1475 
De Ha ‘Croix? J. Perrin etomisstoc ts orclew! sie stctol loleiotelersietetenerotcney hate eae 684, 685, 686 
de) Lapparent, (A .3 2.000... 3 oR Ree satel. odds dgeostasapld eters alee castes 1335 
Ge aun ays Tass wee Seis Nee alotaes ole hale ceoteghbane ortede Deyeaeryas 3, 518, 854, 1625, 
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Reference 
Number 
Geasaunay, I. CHuchs, El.,/aINd,)o.-ssercvsyors MOIRA. 10. MHaHte 66, 159, 509, 1323 
Delime River, see Nigeria. 
deyLimury(e Combe) nalkeeswt han. Sole WE EUG. WA AG ABA AG ET i HE 519 
ADEM RT AS Reps ar -h cy sires ok sien ca ok ayes teh 1 ox ou'sy eu OPN GR RSL emev'en oh ehish aviav con cute Me MORES TEES cons Paee Us 769 
de Loes, Ws. waiseeesd: Ao. Geol oAleeie 8. fh. GIGS. LT. Qo SHITMATION 339 
Delume (Kogin-) River, see Nigeria. 
Delyvauxnde;Menfles! Awic saci (essa cient. te AIA. oth TO. Ta 1476 
MPT ATCA Y= ye (CAN OULS peAeaKAll GN, haves laheve cl sieve, ete pevorstoceyelteteds).» (aysuclisreteiy iin 1461, 1462 


Denmark, Bergse process used at Copenhagen for recovery of scrap tin, 1442 
Derby, see Tasmania. 


HDG Gs WW is Ed ctenranrenre ov Sheiiches auer cgaishenshsceyrs spss shal ay-s)seps eudgohe sees atte AR an arose: oie 687 
eral ORel ams abit Chol Veer. Gee GAUL. 4, ni alaiavare a snenesafercieie: ays, siai'e ac Rabecdte let « 1604 
Beralle Saint-Claire Ei ramdmC arom EL. .) .ycvsacseneysysesionsbnsusaetsncuetexoncpeaneroritts,oieteye 1605 
PMO TIME LL ON y cee R UR eee etre Ia he taictic ds oN ls .nis\leilelessieils ie ie ives toyeiclistiavencspelteiw-eyeP are ti ope 312 
Anonymous, see also W. K. 
ASHDUTtON,, StANMATY “Of sis 5 oc c.c.cic:s RAAT TEV che glist beOEE TALS WEIN. IR. chotels 1427 
IBENNE EES QI GLI 171g I ATCO OTS syep-yevarsnansies sacreucy ol ton sx sxey.cushor hakhe Heer eu e he 3a 
Berger on the physical structure and mines of..................... 339 
OAS ELAM) COUECIM yas Ee TIN TIN INT Op LIN sy os ok x of oj ova ooh os ail enrol ohiox once susvce oh sat ener hole 342 
Burnard on Stannaries in, and on the antiquity of mining in........ 1384 
Busz on hornfels, garnet-datolite hornfels, and hedenbergite hornfels 
IN! “DAT tMOOr yaa cicee eis) clsvsie) ou sies says ae a: eo RUMAE IN eRe IER « AMEE suet ae 350 
Collins on history of tin productioncdinuil. cigse.99% Url ae 1385 
Collins on origin and development of ore deposits in............... 367 
GOMIMNS HOM) EMTs LIM sees etecie ie si sai a.l5) siist'ss'S )3.faS) «reo. 0) 0% eA RPE CARL oka Mea stat 361, 364 
Collinson tin Produc One Oi SUS OOS sseuckehedevenosetonakexo pesos he ke'ielkcipelbe setae oneor ete 1680 
COMES OM ULM Als crarecsiccaueione: «sca sexe. 6) oivellelis) oreye os vo) oelara GQ Qtssera ena eM eee Et tne 370 
Courtney (Boase and) on tin mining in... .Sfaeciee Vas. vena). 2 342 
UREA OO eg EL Ia gs Dhyne eae reve tayenel ay alas avai(svs iavielialle fs\ietisaveliaiete te febastoreitenaieeveaels 337, 350 
1) Se eS CCL Cu GIy UL Tm LIM esueeetce de ese elastic sada baila ino liom Lapis ss loyen esicdco ete fuficl one peal (auheee 376 
PPO S TT OTN ge CLIN RMD aug repeestettey ten ci citsheak chins cu sy oh Sk 24 23 5p seep ah sk iV chon onion thiog oyichron/cv sl au ofenionvon Rte ste 382 
Henwood on the metalliferous veins and ores of...............4. 403, 405 
Terra es GAT si Ticpeteueeeveusacesu sbePscceskcs-Veyed ckeveVspcxckevon sx oxenakakcloysbovohskercvaxst a MUCRCRTAR IAL 33.0 409 
bunt (On tin, i, ea cirete eye -Maelete ee tls dae aetna clsDddn folate fatal opelh el dyots ae 413, 414 
Wes OT CIT DM oo oo oiia sissies oe ee vse ace tore ontelite Abt «10 tckthe 417 
MOISSENEE, OMe CUM GIA gs clereveposesevcscuorenerssest eis OE Otte chats aeladsieddels . fMeheelndorelens 434 
Oxland on possibility of reviving mining industries of............. 438 
SDALSO, OMSL SIGS Ofe CUMIN «ppyaucpeteyoneyeycpepepehoucte neh eieteint-) Steels teh evel of State: 6: 1699 
Stannaries, laws and customs of the....Jteiirian 2 il. asad se). Sake 1384 
Taylor on business methods in tin mineS Of... ......0.000u0se 0 tales wis 1663 
Wav OLvOnMMISLOGY, OL stimy MLM IME TIN ysyoveuebe,easonereneveysuenskerehet lo of Rate pe ate ccitas 1419 
Taylor on tin smelting in..... pact ovecss eed bisUreE TOD Ath. fi aggre 1576 
Thomas. (C-)), OM, Minin AM oy cies vice wislatieleislstalbo dla MENstaetAE fake. ers 465, 466 
UNA EMOMm ah en obec npoe oe on OMe COCO OO CODCOD ObOO UL On uso gue 477 
Worth on antiquity) of tinjmin ine jin 526 hie. 36 alle tact stop terion 1426 


Worth on mining, dressing, smelting, and sale of tin and copper in.. 1425 
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Devon, tin in—Continued. Reference 
Number 
Worth fon’ stannary of ASHDILTLOME sc nics 1cclele hit. aisle ceeleeHt tede ha oe teens 1427 


See also England. 
Devonian, tin mines of New South Wales and Queensland occur in the.. 814 


Pin Ny TAB Ol Val aie OMe eave oasveaalen oxeteecvavocreaee atic eee en ee ee 180a 
Twelvetrees on tin veins in a granite boss of Devonian age in 
Tasmania: ii. ae 6 oe LI Oe ta EL. aye 1147 
Waller on tin in granite of Devonian age cutting Silurian sediments, 1155 
DOR; Taps. WW a5 oiceisl obvis Gucte Mevaneiet so ois) avecalede: Senge GA TEE eave on aE Cone <eahe ea oe 376a 
Dewey iFrednok. to .7a67 907 26% RRB TOOL Ta. DOA. ACIOIE QRS TRE. Ee 1477 
Diamonds, Voit. on deposits of in South Africa.:.. 2... . SSR TOS. 3c 
See Association of tin with. ; 
DIPSET; PERV alt ts cclepcleteretenevel co s olsierelaeaie 90, 91, 92, 93, 94, 128, 285, 286, 1478 
POPEUZS CIs Ee sraners ives co rolencSvavensnesousisevoveveveroxce Broa heteR eae ceeTD rele PET el te a eer 1479 
PP) Rip ce VT 5 ds cyray sy’nstevn tauren evereiero Gia} a. oe alec TORR Wan ePaEC CS 95, 96, 690, 1081, 1082, 1480 


Dindang district, see Billiton. 
Dindings, see Malay Peninsula, Perak. 


DIRSMOTNE, iC Wass LAB Rp ieverclesercesscvevevsnovovendeavouscchen ud gol Ake MLS 5 ELCs naa 1168a 
Diopside, see Association of tin with. ; 
PDTC 5 A So. 2iicosecevsconoconsnovoiencustcuoncrerensccvadbhy MOM MAE ET SIO. aa EAP Tee ee 1606 


Djeboes district, see Banka. 

Dogtown, see South Dakota. 

Dolecoath mine, see Cornwall. 
Dominican Republic, see Santo Domingo. 


Doormann, ;W. HH. .Cwstis atlaagdad. 620. 30 JSON Od, BAR MRO SO Le 286a 
Doornhoek, see Transvaal. 
POTEET, eT sess ass osx ns in ve Rise dad ta a xe du ta ve va sab de no ven RRO le et Anche EO GISELE Lele ee eee 97 


Dorfhain, see Germany. 
Dorset County, see Tasmania. 


DOT STS: 5 TAG PSs 5 ee rotchote teue iste io Sooner enacouonalione es lauayeht hakele INO MELE Rete oe ee 1481 
WOW lASy 7 ASS... .2s-/0)ehes {ajoyfelfeiieta’/eirejre >) alsa Site Weim Shaw Sia rele EMRE HCl ov eee aca ret ae e 1204 
PGRN WS) pSissic)-eriorehenexopenencs eitowes on shor os oc onsvanepenadetebar ca srapeteyed ohireper Goal Debora cue Croton aera 901 
Doyle Pi ssc dain cee 3 oe che B90. Dad. SIT SITAR IG BIG AS. 689 
DOV Les) MRAGTICK 2. cis..ccnszsrenepecsnovexsasvatshecaveveq eaxenodakore @ecathauavete de Rovapowttarctoke ooh aaee RIS 688 
Dredging, Fawns on methods used in dredging for tin.................. 1320 
Dressing of tin ore: 
Baldauf son methods ini Cormwall n-..ceqyacteiesateroney arcs Abts Sha ohitiorcrabbe eee 331 
Ball, comparison of Cornish methods with those of Queensland...... 33la 
On. Conmish, MECHOGS sxc: seve.csarccodercveconorctele Eins AAS Pedaureilanate olaite Geminid 331b 
Boase-on method in Cornwall......94ch 22. SRR QIaHe, Da FERS eels ee 343 
BOUUWIA. «Lace dinin cls wieiete elon eteda NID Lets SIL REV SIRIUE, eaten tet Uah CLD cate eae 177 
IBY ACKENDILLY: < OD. s.cctetesevererersvetorere<eroxd bbe ateeare ele: Ablote ait oe Eee ert ehe Shute, eta 1455a 
Carcanagues: on} dnl Cornwall «..:.c.:.:s-cvsrerscoronatorciohe eadbed wralthete hae « kithe CUAIEn 1651 
Carew.on. methodsiiniCornwall... 2. occ. <b BT. fie} eens 351 
Charletomes One ss. weester onarcsarexstorchcrsveval ovensvavetatetaloscrskaredety Mamnioie later heeeemetetete 1310 
Cleland on methods at Stannary Hills, Queensland................. 897 
Collins ‘on “méthods'/iny Cornwall.wal Norms <2oEsee4h Se SIE OT, 368 
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Dressing of tin ore—Continued. iar 
: . . y 
Collinsvonsuse ofsimpackscreenuiniwernrcina. » coieniacelemiers cieiae ate 1470 


Cornwall....312, 331, 331a, 331b, 348, 351, 368, 390, 403, 419, 490, 
1425, 1650, 1651, 1654, 1655, 1656, 1659, 1666 


Commans on concentration and sizing of crushed minerals......... 1653 
Davey on losses in at Mount Bischoff, Tasmania...................1080 
DEVON Beh eis yrs deiutenies «ce ainwenikn PRO OE Us SIMONI See ee 312, 403, 1425 
Fawns on tin crushing and dressing machinery............ceee008+ 1320 
Herezusony,.on; ini. Cormwall\s,..<...cns ct hu ee Be SOIL ote rake OES 1654 
France, Montebras, ore dressing plants in... ile. ec cee cee ee 496 
Frecheville on losses of black tin in Cornish system of............. 390 
Frecheville on results obtained by the Cornish system of........... 1655 
Germany,e PACED eS yee cl eters: oisreces aieh 5 a: 2) oi MOP ee Oe WL, Oe 528 
Gower on machinery used in Vegetable Creek tin field, New South 

SWV RLS Sik cae tere iy Seabemtenia tarot oration ovis id Sh ancan Shroy/aMe as oy Sho net en Met, phate av cba oir 821,822, 824 
Henwood on, in central mining district of Cornwall................ 1656 
Henwoodijon methods in ‘Cornwall and Devon... ...5...206 0+ seeks 403 
Hutchin: Jonss. cc dagen een. Reet, hte BORAT GIG. i 1507a, 1507b 
Kerl on: methodsin) Cornwallis. fcsiccas «, seinkbtl MOI. Hl. OTIS, St 419 
IOssesiin) dressime, Cormisheores'’s coicis.c.co.orcucnossvase wie cuore enema ae 1650, 1655 
MacAlister: any $in, (Cor mwas os ye isis: 5 bs: ocem, 4y'se.loe) 6 8a e415. 88 fol, 3 SbaEs, op tees 1659 
Malay sR enim S11 ai py oey retere rs) snails, ,/0y's/di sy silo, aves eal abereusceudieiavar nite alavaiewieis Sle 676¢c, 704a 
Menniche on separation of silver, lead, bismuth, tungsten, and copper 

PT OMMPREIN POLES pareyeretere rss tose s0 a1 67e..8y/0.ceon'ose SavaviaveveQeyaualavala (sate ot aMereiatel 5: Seats 1534 
Mills-Davies on plant at Kooiberg, Transvaal..................206- 1185a 
New South Wales, Vegetable Creek district................. 821, 822, 824 
Bearce; onl, applicationsiof jehemistry toot). eta haw erl. aale, Of, 1546 
BHWPS ON, TDMPTOVEMEMES MD. o's)<.< cis ore s wiw a aye oc rol eles sos lSAN UMP wLOT IE 6 oy 1661 
EEN CC MOM ol Seb ote eet eter ch ee Meno oe. diicar mi inn'a srishlhian ol Ma a aMerera acalae Old A Shera Watery oer 444 
Burnett on methods) in) Bolivia. «00s. 5 Sk dil he Pela). athe ol exe n'e 177 
QT SS TEST AIT ac Fe pars caree cote etek eh oh nice tal ofsiaLel,0) cu sk svel syicusveneuetone tolerated sietoreieiei #616 331la, 897 
Rowe ons, chemicall methodsior treatine O©esis sis. <class c)e/evers e431 0,0 1560 
SOME MTOM sey ave te ieteee reo eielelevetedsie¥e.cis) cVousiskeserobel hel atensveheder sfel’etelsvel'eseseisie ‘sare 1361 
SOT TE eA red C2. areeaeycyesten are et toh ss op chien e10) oui @) ah cue enor orielion aevomes Mav aVayoyonocohatays «sre veretsrere 3d 
South Dakota, Black THI Se .5 oc ore: 2:00 os oe wis a av ots aie eel tre ol Sack CEST. 983, 986 
ATCT ATT oe sscceta stake bavae atoeig ahaa) si a svitalaute) dive lay claret eve todas, MICPAS ERO eee Te. o SEEIS VE eR 1080 
TMEGre le Ons ANALIStALES® TNs sel se isis 'd woo aheverotoeUaieyal ovations ofersus) s\ orokotheietehs 1576a 
Terrell on the final stages of tin and wolfram dressing............ 1664 
Thomas (Chas.) on reducing waste resulting from................ 1665 
Thomas (R. A.) on treatment of tin ore at Dolcoath mine, Cornwall, 1666 
PERNATISN AA eye arelichedercieys ope oc: cre sie 0 pisldtath Sea AR Ges SUSE LTC, LOCALES Ls 1185a 
FRGCSAW EGON oo nate aidicl co old wie oie oo vied dla d all siaralalera hanes Atte obatendoeld wits MARES 1667 
Weston.on. methods .in South-Africa. 050641) .Qoeauie. Il. le artis 3d 
Worth on methods in Cornwall and Devon (historical)............ 1425 
Zirkel-on methodsoin Cornwalhkuatiic: Ake e ie, JB See: 490 


See also Metallurgy of tin, milling of tin, refining of tin, and smelt- 
ing of tin. See references Nos. 1428-1587 and 1650-1668. 
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Number 

BINEW 1 Sacre odie cronsioucisorsleieienaye wigs veraay' iace eh Ain eee 8, old Liki) TIAL 377 


Drift Moor, see Cornwall. 

Dry Forest Creek, see Victoria. 
Dry River, see Queensland, 
Dublin, see Ireland. 


Pudremsy VAeetor 2355 ancestry ce.c oa, orere.e ae acetevareiatetale cal ee come ee 1388 
Dufrénoy, P. A... ven ees CECH RAGE Soieleth. Hébh dtl deee). Ms 2A Swe 506 
Dufrénoy, P. A. (Juncker and); ......:s00++> UBM MROh IE. He. apes 513 
Dufrénoy, P. A., and Beaumont, Bliede. asieioib. aie .2asdaiwoM, oar 378 
Dufrénoy, P. A., and Junekerjcissa.'e wi ost. dedld Aol eossel an allivedood: 507 
Dumble, EH, . T.. . ta -gadate- datas). eds ed bawlaliin 2iineet 20 sliivedoxt 1169 
Dundee, see New South Wales. 
Dunstan, ABs. Gist side heal aldeeeey. ch Bese sauidader. ge Nsw 902-905 
Muu Shea PEC, Wale, or ou scueebepeyetedspa: cro, sas sk Acbkolededeus er cintes ae ae eee ee CE 786 
Dunstan, Wyndham Rigas). ts. cieteite cacicniers feta a 258, 647, 857, 858, 859 
Durangite: 

Hanks) on occurrence of, in. Durango, Mexico............00. ddsloaue 774 


See Association of tin with. 
Durango, see Mexico. 


Wyarocher,, My Dag ss sc sus vgn die wp ous 0.0 edie 010 6 wie ROR MEEPS: Phy EO Ae a ee 508 

PDMSSAMBOD a4 siui'y 4 ara cuainle Sk icsnia we <0 v:avenesalarpralaiia ete.) otebube tase nee ea eee 1482 

Dutch ,sHast Indies; tinyin. esis! aoed ewlla ee aad ieneisg oe aoe 675, 1298 
Dayvony bin win yaa pas (as:aifo''s is\\S ane agave qoilole ehetayel ty adsicee'ss yx ReRe eT een ae 1318 
Doorman on. tin in... :leavaieT. exediaod. 2tm.ianls, a Zoi 7etbatit 286a 
Lock jon tin Sin. . yess eae o Balstdehls HORRY alildasek (eekey doe wat 1338 
See also Banka, Billiton, Borneo, Celebes, East Indies, Java, and 

Sumatra. 

PVCS. Hos arare eed hens ahaa. Gals} atax'el shel Sack Grd aa hea ores eed ape 691, 692, 693, 1483 
Dykes, E..J, B. (Hume, W..J., P., and). .ceteiies ce ies ee ase! 698 
E 
pind Cisvonionnn ok oueMeticn tag ostse ty cn cu ex’os silawchohon ol el ons bape Nev ctstick: Coe ORAM Oa 49 

Ears Mountain, see Alaska. 

Kan ‘of. Mounts Hdecumibe «5... 5. cies. sistas cero ey ore oles ravaneions oie i ea eene alee 1681 

East Indies: 
Crawfurd. on. stinpadmeh tissile wr. Sek fb. te Beebae Je, Sale 1, Tee 282 
Cretier on tin in Java, Billiton,.and the Dutch East Indies......... 283 
DjAchiardi .on dtinjdms|l js. wie she We, JAI HOS fH de, ke a dde}o aeeole 1313 
D’Achiardi on\ tinjon Karimon) Island... 3... 5c.cuee cscs «lee 284 
Dieston stin: im Salimbars so... sac <r srakewss oaraetoe sae a ae ee 286 
Diest on. tin in. Singkep Island .oists.disae. ad. eheddam.eo. qosese 285 
Doorman on tin in the Dutch Hast Indies.... 2.6. .ci cc cece eee 286a 
Everwijn on tin at Sukadana, Simpang, Matan, and Palo............ 291 
Eyerwyn,on tin in the;Riouw Islands sa. omit dno veneered. osem as 289 
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East Indies—Continued. Reference 
Number 
Everwyn on tin in Sukadana, Simpang, Matan (Borneo), and 
KGaA CA Ce SUAINS) Parakeet eharat's, are: wie hang Mee ea ateleeata re 287 
Ai TISMO Mater TIME Bee ene eels, as arscm amv rclerere cee asl aka et ane ar oreo kere arene 1320 
FLORES OLIMATI sls seekers ee hs tol ee area eTelecare eldiacst ce Motels ar chere niersieres 301 
Muchstand: de Launay one tim nib earn eroret te aretha ee etetstaletatens oats eo 
LOCH Ste Fler; KOM CIN wil Mi Newsy se artes Slovoie) el etetant i wrasse eee aver erae atte hat oe anaes 295 
RST ATTA CAVE ELROD fs ces ce tate. cers ol rouge io lke ce Svelore ete ee tere oe ae ae eaters 287 
Karimionwislanaey Eimy DM ike, s cisishersroucs Metalcore teh thee eee ieeterelece cider ore 284 
de tMWapparentron stinkin ee Me See ete erecta Cera ais etisalat: 1335 
defMaunay) @huchs and) ion, timminnes Mayes ier e cece ec cterecusvecere - 1323 
COC #OnGTMeIN Stes snes ees cere eee ye roe ae be eee Helios sees 1338 
iIMentenon stinsin? Singkepiaasaa ite ae Mea e Oe tl coeisteles 297 
ALO CAE MAA re Yee RO RNa He Batata Tala tetatataleotetatatey’e te tatateteretensts iste are erste eae 291 
Posewitz on tin:in the Riouw-Linga Archipelago.................. 300 
Posewitz on tin in Sumatra, Borneo, and Flores.............eccee. 301 
Vey CLeMiOme nobis almk se he renin, RnR hig ete 8 Aa hee MESON ata niaiets & Mick Aviiea 1354 
Riouw Islands, tin in....... Miaietele cee at cscs Paces ent esse see sles sos 289 
RiOuwevineavArchipelasots tim: incase atin ae tice ohio ete ele esate ets 300 
SS Vaated sys Ht TT eek TN oom Soe one tct cw Sh acne thee Sarl theta atatur hat ereuan state, oe ea arate alte 286 
Schneider on im inysy ee MS ees) MAAS Pah SL AYE ete anatals tate ooeatrs ene 306 
Singkeprlslandaltin sme sense sees eerie 280, 285, 297, 308, 1284 
SME HAN CIN Nes PAPAS PAA PAS Maer hae ote oe ele eee anise oat ts 1362 
Wildmanwonmtinsin= Singkepin estates walter letele cid ons Sele olnereatem ee 308 
See also Banka, Billiton, Borneo, Burmah, Celebes, Dutch East Indies, 
Java, Siam, Straits Settlements, and Sumatra. 
East Pool mine, see England. 
East Wheal Lovell, see Cornwall. ine 
Echassiéres, see France, Allier. 
Echo mine, see Tasmania. 
EL CAYMAN Ee Fis Plane Sev ene ore cesar A 2h ee scheme abelevate caer avteueielie: stoeeie a tel ol ers 1225 
ONT IN CIMT AV Vict. Patetak-Wenea on saaeet PAD neR each erst nels tcfonchenet ate Ccvet obs lot otretrakerohoieretcKoreneiehererereasiis 906 
A OTT CT So EC CHAT CM yay epers Vem cvaner tiara VN Avar ouch ayer steht clo eiictotichet sichioneyetions elie -silstsliche: sila) eteie 1389 
PAWS WHO WE aor Pesnterstontefatstatetsialatanats Pa Meare ser aie re Ober ete eto ecarete tal analcareisestn evens 14838a 
PETC SCOM ee eta e Fe reteet a Akela cicee oo lean aise cid diel ee aiebesieicuon stars Renna keteeiseierte 1484 
Heypt-George- on bronzevarticle: found: imi: 1.0.0 tect eetelctetclepoeie’s'siere vse. out «ae 1392 
Winer on the metals and minerals of the ancient Egyptians........ 1424 
Egyptians, George on mining and use of metals by..................... 1392 
Ehrenfriedersdorf, see Saxony. 
RAEN Wwe KUL a se VO TE mee rere sites StS enn iss FY Sie Ane np tereualal abs, ote) eles over Sherer 1682 


Eibenstock, see Saxony. 

Elba, see Italy, Tuscany. 

Eldorado, see Victoria. 

PRCELLOMV Een GPOSIUIOM 7 OL EIT catered crcrcrsterere ter shenc’e cio te istenshier a foleleh eieVelist eielfetelsrereiic.61 « 1290 
Elisa lode, see Bolivia. 

Elk Gulch, see South Dakota, Black Hills. 
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Number 


Hlis; hos, fh (McKillop, John, and) 22. ..ostccieste «sti abe « alae « Hehe 1530 
El Paso, see Texas. 

El Paso tin deposits, see Texas. 

Elsmore mine, see New South Wales, Inverell. 

Baie Ts Toss ars co: yauel sive tolls a: aise a Sracetanayaiie toile aoe! 8 apenoretee eqeravefetane ra spa tanok ops bal rote 1485, 1486 
Embabaan, see Swaziland. 

Embickelweni, see Swaziland. 

Emerald, see Association of tin with. 

Emerald mines, see New South Wales, Emmaville. 

Emmaville district, see New South Wales. 


Bimmens; “Stephen Pi ie aia cets core: sgs-a vous. eushev'e eropeds ere sotehaneleleneve age steer 1006, 1205 
FA MONS, “Sic os cvs cio operbrateasnate Sele 6 085.6408 16. arrose ous varapelepetene hee suare otele era 155, 270, 1206 
Hind ter, cA WSU StOe . a.ccc seve rercinetoters sss te-b oudsa 8 ws ane ete ie mooneocens te edoeeueke ke ohenete anne neta 155a 
Bumped bess 0e, 5 ease: evasive tad heme metaae tehiepe ds. gusney eta tratembeysdetevenetee endicliny aie caatacclate 1487, 1488 
England: 
Abbott.on tin) in: . fees PPT oe ee oe oe 309 
Baldauf on Redruth, Dolcoath, and East Pool mines............... 331 
Bartlett on British mining..........). rh bis leqonepebanireal gee doespeta bower at 334 
Batten: sOMM: CITI Gs 5 oo .cuc oeeley 60 ceo: 6:6 v6 leice reeronataevahaljouehteltaliecel oncue loth Rous ieeare Oxeks ERSTE 1377 
Bawden on dislocation of lodes and strata in..........eeecverceces 335 
IB OGk Omvet TW pd Fy. s foo sores ele oes 0.00 0,0) 01.0)6 (0, 0 reyeietee spe Biehth atone olor -kaee elders 1299 
Boasexvon itin: of Botatlack:.:.). 2; c.0:s,0,sers. syoisis olskeinie sla sietecenstctaeta se ereieleer ara 343 
Botallack, tin 2Of oo 6 550 52c eyes. 0, 0 «0,2. 0.'0.0/0, 0,00 apepayheeya ted «pia eng her tetrietam steele 343 
Browns On, bin imisgpceeseterdis Sho 0540 poousrehd si netooee ow ong GLeRES cats lermepehe one 1307, 1308 
Bunter pebble bed, cassiterite; in. .:tecurynities, dba sett « nse bee cm erepaye.s 468 
Burrows: (Thomas and) on tin ims .cis cite pe eeieis lo sie oie inter otis 475 
Carnesonetiny ingreee ere. aon sock qis.o.ersw « Pfatoww onareye) exsjare sldraweele deve ape 356 
Carne’ on the Relistianomine... .. 22:05 2.2.0 «me pdAa.consegeeiee oie sean 352 
Chapman On sims. CoS. o)00050' ss Silsbee ena wysveperesellove cyabers 9 Getepene eusAstedeus RAST 1597 
Collins: on’ history of tin Production Imes. . sccm clstelels.< «+ ye onee erat tele 1385 
Collins: on: “Jews bir? AM se cccscsiszatercane sain eae cello ete) eteses ee eels heh ee aeaee ro eEOe 362 
Collins sonstiny Amir eeciecs a: coo. cone ores eretotereie a peicos rete oererceT oer nees 367, 369, 13885 
CollinsZonstin andseold tat relOy.ccverere crore sictets ersiolaeicls el sheicheie hs) ois ere aan 369 
DA CHIAL ETL AOMA TIME MIMI). 5, 5,6 ss. ae alle letoter evel oueteveleves helene: aiersteusiece clelotetttereravens 1313 
DAVIES cONSEIME TM acsegeyariie slo: « iene: evapo: dopo ga yote:cesboydebow ke ecwuoreentecs le rity okovareravenevere 1317 
MESCHEN ON bin UM eee eperceret sy vp sas cy oleh Hes euskal oeyeeeare efoome che] eohevares oko bewe. seer ctentete 545 
De La Beche on tin in Cornwall, Devon, and Somerset.............. 376 
Dixon on tin in, see No. 448. 
Hast Pool. mimes iim lm soo 5.6 cic, sie terle, ayes syeyose ovale osiecovesoveremmetss sul eles ah dimanene 331 
Edmons on causeway between Marazion and St. Michael’s Mount, etc., 1389 
English on: Britishaminine! companies... cic. «.ciem ye ame et cwtaeta (abn 379 
English) onstin smimesnO fier. <rrsc.crete: oi evsvey(o,01s wreye ore o.crsiels eteapeuieah ie caemeneonuig 379 
Falmouth Harbor; block of tin, dredged in. «540%... s\iateyate adi ee 1398 
Noster on, the Rosewarne) imine ric 2... o-.c ss > sei SYEAE, sadaine vate fe gale 381 
Foster on tin in Cornwall, Devon, and Somerset..............0... 382 
Fowey Harbor, blocks of tin dredged from.............scescceeees 1407 
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Number 
Hox on “tintkin™ Wendromes.. oo. soe estre =i bk kate sfonde mbites false ata 387 
Geological Survey maps showing tin deposits...............0.00005 429 
Creo Pan demettsoml Ol ptineime ny cere ia. icin coat cera ee tenet teyeie ort ne 1614 
Gregor on muriate of tim from. v5 senis secs. oo + + + etheberre eee amtie 393 
Hawkins on alluvial strata at Porth, Sandrycock, and Pentuan..... 399 
Hawkinson history of tin’ mines) imigh: saaseine date sceelek oe cll 1396 
Henwood on tin: Im .vtaguy ss betdaw stot ble cel calls deste oy Oe asia. denerts 1327 
Unt On MINES POL. ne cece siete Scat teee Ce ee OTs clel sialee stoi 0.6 415, 1688 
James on block of tin dredged in Falmouth Harbor............... 1398 
VALS OMS CIMT cisco ere clereteeencletere:s orel eo 8's BEDELae Pe CEPTEIeet whey heey sealed att ys 416 
Keudernatsch onl tim ims s..5/c)e.cc0i-2.0.0.8 ess, creche Sele tele Shcje aT states MO To ot 421 
Lancashire, condition of manufacturing chemistry in.............. 1568 
ettsom (Gres and) Onyitiny Im. .',<,.Js/00,e;s.ece,efelspe')jetdehe eel aoe eae 1614 
Kewis;on historywofitineminime ims . fijesiieass . detetes Goble « ests betes a 1402 
Bouiss(¢Phillips and) son jtintiny ayia -anladi .obeiedast o.venem eel. » > 1350 
MacAlister on tin in, see Nos. 448 and 449. 
Pearce on blocks of tin dredged in Fowey Harbor................. 1407 
Phillips and ouistonetin’e insist . eh eae. see yey. Seta cata aE ones 1350 
ni Seon tinyolnemmeprate te sry. los ot Sielk cae oee boece nee ela win oe cree cee 1408 
Pollard on tin in, see No. 448. 
GRE eraAlliLvigle stra beac be mercies cies tocvcrt. oo orci che cecels) o) oeleteaneroiern cus iE ears 399 
Prycecon minerals, mines; and mining of......... feet scne ale 444 
Te RAN Ce ONUSLECATM timc ss tole ce,eccls, ors, s,chTaldicro othe eit he Perot e ue 446 
REMSTIANS sbi eMIN eerste es ee cele sccice sees on 5.0 atte dees series 352 
Rhy ssonmean ly Cin ebraderOler ais cvess sw cs.ece0,c5e 008 6 eue eels s oceusobel tions BITE 1413 
ROSewarneG MING re ow ese ous eee Ord ec coe oc ews sig Mem eb stttedes anti 381 
Rudiler on minerals in! British) Isles. <5 ...25..,.. teres rave oot lees oceetehoters © 452 
Sandrycock alluvial sstratay at. io2sic,cresie.*.7.c.+,9.s0cebde able Seen cB eaniand 399 
Sehiaabelsone inert GaunOnien 1. tis sce ers elev ecveienereteie eroke es cate clores cee 794 
Schunck, Smith, and Roscoe on condition of manufacturing chemistry ~ 
ines SOUL wuancashimenGistricts« > «ost ccscives eees oejeokomreureYare cuutane 1568 
DinychuyonToccurrence ol copper and tim ims. sd. acacia neues came 457 
Thomas on cassiterite in Bunter pebble bed in west of.............. 468 
PMHONTAS TAN Gs BULL OMS TOM CiI DMs ce c.2 sce are crecesevorsuapeheronere eRe: cules) cchtaceiep «fete 475 
MG OLOVeE ULI DIN Cero Cima trreve cceistere cc) e eo epe.e a das waite: Svensie We loueierchogsnereleLave ov aiehehe 369 
Niatsonmon me Oritishsormirmtn Sep cra. ack co sleeie sce cie cic ersvere here eeareueaamoe ee 483 
IVCDCONOT sat imi Mew rare te clever sclera: aves, = @ adios cus peyaicheve: shores anesay eueacneuaeevene rete ls 387 
Wilkinson on tin in, see No. 448. 
Woodwandvousar Garalogiie of FOSSIIS TOM. « ...05 osc 2 c-0fee cv0.> cpoyqetoyste oc 489a 
IWOLLHROMeaAmtIOliiy OF TIM MVIMIMNS 1M. icc cm enetert.c:o0.0-e shoes ciate 1426 
See also Cornwall, Devon, Europe, Great Britain, and Somerset. 
EE TV SULTS Time Nan Geetetete tome ore cl ayo) cc a ale og fore Goasath mnie severe aia elas aves evel enerera sol sneter els enebe 50 
UTSLER CII VM a Nah oc heck a oes ee Nae Nace ese chale one HE Saran oe ee ca ee 379 


Enkeldoorn, see Transvaal. 
Enterprise mine, see South Australia. 
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Reference 
Number 
Epidote, see Association of tin with. 
Erea Dam, see South Australia. 
BIEnst,: ‘Co. VOU wccorercciecercrenslollenatekotetoveteterorerehakerctelawer diner Sud stdtte Abeheeenet ota te netehadn ovations 623 
Erzgebirge, see Saxony. 
Eschwege, - Wi evn. 255. IIe T Tie, OE ES LI NEE EO Tania an atte 874 
Eskdale, see Victoria, northeastern district. 
Esk River, see New South Wales, Richmond County. 
Etta mine, see South Dakota. 
Eureka Creek district, see Queensland. 
Euriowie, see New South Wales. 
Hurope; BerZzmMan On tin! VEINS Of. .:.+.p.snoroncrcsetoresoveveronccote clerct oblate creme mtanoteraees 1302 
Louis on tin’ inet, WGA, AAAS, Sr Eee MP PRR 1340 
ROTKer -OM+ Ci: TDi. erscretenet ster etetecotaretenotetoreneehe Sites shade eheWlheee ouahor cl mtetel marae ate 1357 


See Austria, Bohemia, Cornwall, Devon, England, Finland, France, 
Germany, Ireland, Italy, Norway, Portugal, Russia, Saxony, 
Scotland, Siberia, Spain, Sweden. 

Euxinite, see Association of tin with. 
Evans or Little River, see New South Wales. 


FOVELGIME? + 5.5 222.5 555 5s sib 5 8.0 ees 0 ble Blo wlio. oe fete ote eh. s Pe nee cena eRn Raa, 155b 
FEVOI WATTS. Reeve is perc dua nes tetera ie. cbse so ee cian sioker en phe rereme ater eres amen eee oe 98, 289, 290, 291 
WVCrwyn, Riss cd osc eerie shee sc bese ode bene nee ea ee eae TRIN TEER ae 287, 288 
Evigtok, see Greenland. 
Ewen, D.: (Levy,. Dor May AI) r.r.:0:. erersters tototatetaroteteets Shas Means nests Guin eat ewes) 1521a 
Exportation of tin: 
Cag TG O04 e rrctate te meteve leita teste re to ee beets tonto rareretereratdle SIS. LET: MLAS AO A 266 
Indian: - Archipelago. 2... ..45.2 42554424 h pews or 4s ete ate ent nT EE Eat 282 
Sumatra, Stak: Gistrict.:.:.-c:cecccesreresstetee soba te Sioa Pics Gea ean ete a tae tiene 3805 
Victoria; L899 tO) Catesrc:i-c-.-cccct cere terete teteleee areata ee Wiehe ccha et el aes ate ey Reta 1222 
F 
Mair banks. Sear OlGL Wise ces cocre sea leavcke arate eieeaa ie STOOLS OTRO eho IC reir 215, 216 
Fairbanks region, see Alaska. 
Fairibawilt CMS ROMO] Drees. cccalseic e shove Male teas lioteie saspatet areuensratolecenntareroR mete te 227 


Falls Church, see Victoria. 
Falmouth, see Cornwall and England. 


Marrellls JOHN IRE OPe we eta lars le tavs clepetiens is omic REL oe So eo eee 276 
Pasal Jy Ch raenkele As candy). sso cttncestes citers: s stots oireecicreieeaoe mercer 1493 
Fatigue of metals, Egleston on fatigue and refreshment of tin........... 1484 
Pawns OVUM Vaya yisiccnes clcteatiepepeka cients 156, 277, 694, 770, 1083, 1084, 1320 
Way,, Albert, FVII. !.fiustseispetsrsis tots eustena tone telerere wo oretelalste ove eiet stececer eeckeneRneter pensions 25 
Feather River, see California, Plumas County. 
Feldspar: 
ASSOCTATEG! With StIMee Rei” Nantes. ce stoic tear ctueneseen ou cmeaer euch eeeronenetenete 498, 586, 681 
Cassiterite pseudomorphs after................:. 357, 478, 479, 1603, 16388 
Reid and Scrivenor on cassiterite pseudomorphs after............. 16388 
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Feldspar—Continued. Reference 
Number 
Replaced) byASnO;, ine Cornwall.c epee tes... MeO Ae 5 Oe 357 
Replaced in turn by tourmaline and SnO, in Tasmania............. 1078a 
Tweedy. on cassiterite pseudomorphs after.................0000. 478, 479 
See also Association of tin with. 
GTN TNS THN 3 ER VaR vans ol ston lene au Neate: Wcatiah al aconsyMeak reve olay ee oleh olatpah eT oa oe wel se 292, 293 
IGE USOM: Bll CMT yAawd cree imate tobsce se) cl eosdis.e: corel aires oloiecenenalate WAT eer eae ev abere omeveh tote 1654 


Ferguson Island, see New Guinea. 
Fergusonite, see Association of tin with. 


TET OTF a; SC NS TNS Ae pvenets cious Wel cls tohane boNouetshevokonoiicieWane’sveleiobeutonaltte Cog oleh makmots 590a 
PM GAG T OTe 5) ccys vowshiohcwetecuohehvcacuslaslsctetiobsiasluske betjothe wehtelsliores oatecgdeitel TUN EMERE ek ciee thee ARE Earth SELENE 129 
Heuchtwanger,. Lewis... .88G0R4. ops! oSBSHT PLO: Bae Re AS HITT 1321 
Fichtelgebirge, see Germany. 
Ted LER HK. -Ge se ROSA RGAE v AeheT IMI, Bo MOL MOSS ARE Las Go ERE 943 
SEE A AES |S: CHEW or -nevenoxesonenoncterenavaneieveisckeicevotenstsoe the eas adele OU heiete) AERes AMEE 1607 
Fillery Creek, see Alaska. 
Financial side of tin: 
Abbott ontthe mines/OLpHNSlandy,. seca sles ove osteo sid cdl ot hlaiuatelaiaie shale 309 
TS AMUCAL VS 27 iXeusvevcussedeseesucstiesasven versie laversvsnaheve sel Ste Met drcteh tite Gnd oh) Slee BEA MSS 1138 
Bettany .onvtheitin) trade: giSGGheens hl. GAs, Aad TO Rae s 1304 
Burman Sevier Sut (istrict, US ayy oie cob slevnunanche so 7 crsvetaberdukd ondtel detonate: 206 
Burmah; pMereuilraisLricty Wssor oie aie. Sak ARO SES Se Ie 185 
Cornwall: 
Coinage of tin and commercial practices of.................20- 351 
Cost jofmoaperatine.,, production,.and...Wwasesi in. Je. 402. Se 422 
Hinanciale outlooksee!9.00-1:9,015-. het eAiterutke lect dee Stas loth otltaneeciieue are J 328 
Profits (derivmedtitronvimineshim Ke Dts Salle Si. ah ac 476 
Systemijor sellimes oresini cccscrcs avd abet ite tors ote olde Melb ole dekstoee ee 316 
bngeland<costy books Systeme ini ws: yi /s)< stone oc oyePdTdine «adden he avepatees crate 334 
Mneiand, . Mining wCOmMMPAMMES MiNi s.verceos-noyonoyowororexevoyopexcyevevceolekle aiolel sy once cst 379 
GOTO Aa as vod wee heneN mse chsh ok NeW chek shay chan eveu oN ako owohi ouch ch ovcy hon owovepeistomexeNeveskonepemate nee 1291 
MMdiAnN PAT Chi Pelayo pals 2 Oenarsyercncruowswsireveualtoirobswelyeirolchevsusncelbetctyerarhotemanhale che 282 
onion) winwmarke lene dO 02 paid: o1!9 0B iia acer gcc eve onct ctel ctor coral ol ovokers 1346, 1347 
MATA Ye PEMINS Uae GSO Oe pererkce sx cde ch ol on cvsuen eh Mavs silat MII EUE skchclce hed D one ue ay dears 712 
Malavas Renin sulasrelO0 Siraycucecvevekeustsrctsvohessveceveverctey onoha clatter te etadets ane lan arate 681 
Malay Peninsula, industrial position of tin fields of............... 729 
Newland on New York and London tin markets in 1902 and 1903, 
346, 1347 
Néewavorlkstinwnankets) iny190 2kamded'SOSri ocpyt.ic cre -opcuehs ote iete ofthe te 1346, 1347 
Perales 261 896.4 i25 .chara nic: crete ce aere sore ole clan eh ote: Alte: SEMIS SPP A SNS) ONS 660 
Perak> economic conditions: 5 26 2 nda We HEA. WO AIO ORR AS ve es 686 
Perak? Tambun mine, .profits, 190A. Mn TROT Se Be 670 
Struthers and Pratt on market conditions in the United States in 
MOOS. Fister Aaices ioe Pe reeHe Re NeNSoLseANS PONE LC acwcvenre ee hevee se ustavensuanasaseueusyencisht RNA oro 1364 
Tasmania, COMMErcialiCONGITIONSN 1M). o's... stsletslasnelers « eyevai « chaleha hrs take 1106 


Tasmania, Mt. Bischoff, costs of mining in.............. 1083, 1102, 1105 
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Financial side of tin—Continued. Reference 
Tasmania, . Mt.. Bischoff,. dividends... .lJ64.0%@). 45.00, Ya. UaIPIas 1121a 
United States, imports, market conditions, and prices of tin in 1907.. 1211 
United, States, market condition Hmyj1908iieekt Iai. 3 NR 1364 
United States, tin plate industry, prices, exports, etc.............. 1202 

Finistére, see France. 

Finland: 

Borgstrom on tin at Pitkaranta. ..... .tHuehs lve ise .ehalaeiee Gee 1594 
Cotta OM TUM Ui... suaeierecerevere oiave 0 le da MG ol Ehoh oA veA MI RNA eee NS ea eee 1312 
BVA WANS, (OUD CUM, AMD a ciaysweye ction wstieis s0vo.t5=c seve\to.sayie telkos sotesroneivs bo oC TeMe ive fe vale teeta cree ara 1320 
Gadolin (an tinjat VRitkaramtay, coc). cscjetcn tlswilelaio is mle pocceone des eloieteiemtokeieretete 1612 
Gurney on tin at Pitkdéranta, near Lake Ladoga..............e000% 944 
Ki@DPPEn OM CIM: TG. aioiece wiesere. oie osevea 6! vie loveve ole 76, EER a toe eee 946, 969 
Koulibine on tin production of Pitkaéranta, 1887-1889.......... 1691, 1692 
Krusch) on, (tin, abpRitkaranta,. cs juschessnovennsieuereiueusieipetcveretret kent teks 947 
Ladoga, Cake) Cis Mears jie: c. srenere ato ss, o1s,syepoheuesssontioleerdete eee etna tebe 949 
TAOWAS OT CIM) AM scope trea ieveisi'e ove a oyei ors vatarel s¥etevsrecelleis TeVc.is conchae MTR TR nae 1340 
Nordenskiold , om stim: Aims, oo oii e600: arm SPR IAIN «BEF PORE EATS cM Src owt 948, 1628a 
Phillips any loi se OM AGM, IM. .cxeve)c:1okee toils ous voneneiie nelle vena saveite teneieito ereteiey aeeemenetee 1350 
Pitkaranta,, iron, copper, and tin. ores atill .chaet ft. aly. ga seieae 953 
PitKAanan tas Gumentemeremele hae eieiereiarciees lenes 942, 944, 947, 948, 950, 951, 952, 953 
Pusch on tin near Lake Ladoga and elsewhere in Finland.......... 949 
Schoultz-Ascheraden on tin at Pitkdranta. ...........000 0c eleileniacts 950 
Somero, ainalite fromPennikjadimeiwemiggoe. Bus. 151 1a. Faas. oe 1628a 
Struve .on.tin at, Pitkaranta’. jo.6. .c05 di DOSS. sel Lie leak lal eeledeler ore 951 
Tornebohm on) tin at Ritkaranta.....4 0A... Hamel acinh. VASES hele ate 952 
Triistedt on iron, copper, and tin ores at Pitkaranta........... Boo. a8 
Triistedt on .tim, at, PitkAramtars...,.isscicioveichdle Hache stela ated. Nd doles isrerecls 953 
See Russia and Europe. 

MIT GIES 5, Tey Wisis VOWS segshe ie vexe rove rece sevens (oucuensicons toc Shoy elspa etats EARL Ohh s caA eked elsy <i ee neue ee ES 1085 

PBFISCIMOT ELSA ve noasvou sue teususToucvetaioic caves toke \ekonevens toveo Coheusaciopekolavers\ cheese beLNolen react reier enone 39, 961 

TIGEOM, WilEV AI, 5,2. cereene wie we in ce ueic vo wisoigo se hats totes volralio panes CU nets Reve teeter 600 

BSE RTL (Soo S 5.<, oaiane tlievaes ois) acdsee, oi ace; aveaeh rues aaa he, nel berde nolb ke, ot ence enelses Stern Tatar 380 

Mlett; JS: (Reid, (Clement, Amd) .cv.y-sevcroscvekovesccceavexove Aevcvole. ole tcbopeke ldetoin oe eietate 448 

Blett Ie iS., and Clough, (©. De..c.c5< oss cauanave vovoaave wits saropodetete oyateetenele Gioteks) aeieretane 955 

BUEN, | GaiSttiss ios vousienedee Reb the, SRE. RG ARID OHSS CART LEU chelate daledote oe ueebe ks 582 

Flores Island, see East Indies. 

TO WCR SAE DU ip. Wied 25. Melisa eciers al cnn slerebene otsiere euctonenetenetorevetetsione Lotoneroletsterets 1390 

PIOWEFBILIS, UT. Tice ire ceo oo ORL BTS SES ME CIS RE esd diode eee oo teen 1489 


Fluorine, see Association of tin with. 
Fluorite, see Association of tin with. 
Fluorspar, see Association of tin with. 


Foniakoff) sAmtoninelrs. ais. akan anes Ja ERE. LEG) JAAN, Leas Stee 965, 966 
MBIOED OS; ot LD BIVILC i ionctsve ue scrncctots esipuies asise qe poke kei ditcine ne soike he tervons soe tous teite Touswetokebete hedowetateltehe eaeret ones 157 
Forbes Reef, see Swaziland. 

MOSS, STKCT, MACK OM ZIG oa oc sevice su ore deh MPLS SEAINE oie deca ot oUbhetetokeus| one) eho oepemecheherelene 188 


Fossilbrook, see Queensland. 
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Reference 
Number 
westene: C.WieuNevews vanes ccoteeaie Rete 381, 382, 383, 384, 385, 386, 1608 
Haster,, C.sLe Neve: (Rowe; Ty EP. cand) each athdesttys ¥nctarmcl ots tiacsedous 451 
BOOUOR)  EU . go sraqe hs 2 ptolye lie s'sahnlde sak atcble stale teaelaad-oh-eyaesdos’ 1322 
Haullon, He. VON rst, fo dite disoys cod deesneae a bueidls Jonashulot essai 1490, 1609 
aeugué, F., and Lévy, Michell...........,.....<0wkter) 0st te ble <es od> «ee@-eebeu? 1610 
Fowey Harbor, see Cornwall. 
MOT CHATIOS ooo) once s opeuayeaciein,s .2 eect lca TRI T ae spade casuet 387 
HIOXS PELODET EC: OWiETO ci cis se core ues ot Sie: o owiehe has TeeReht ahs d= cdonis DAL ORE 388 
Henaenikels A. land: Wasal Jick os.cco0<,syeheca,e castoldbels 1s sth stakhn cen Seno b 1493 
PR RETIICO Toru Soin Sa cotcihen oaciacoreushgshsie ious iw se 0coiens: sus eunusvewioce eute ote ods Phe Oey Moxdteeges 99 
France: 
PANT OT Es CAM, CAM ee os csofosehstegersceiovsysyeie.e, Gaile Weketell Lc SO OSE sito RSC 516, 1316 
Aliter;. Colettes, TIN ats cia ss is > oA tas Sie eyes TLE «bhe cishhe cies a Dee: 509, 510 
Allier, Wechassieres, tin  ataiaatan «neil. bits ancwec® sek stds da atdosane 510 
Allier, Lizolle and Echassiéres, tin with: kaolingaticd: sets «neoala sen 504 
FATHOM UUM atest tw pernctsmarskeuctorerais otha yee coo: due csveige eyed bs pad dete tetera sree chet aes 516 
Audibert on tin veins of Maupas, Morbihan..............0.ces000. 497 
Baudot on tin’ ati7Villeder,,,Morbihams wii Soyeje ccs fiblat store opis e erate’ oie 498 
Beck, OMS CIM, iM 5.001. egoveiesa, sj spsveyonscelebes fete stale Aa MIsIe oie Esl ayo SteksPeteecls aye 1299 
Blavier and Lorieux on tin at Villeder, Morbihan................. 499 
Bourbonne; tin) in Jan altenedsleady at! Scrss5 aco. <ters oete esetsie tayo fe ecaeretstas 1316 
Brittany: 
History, of tin trade unttrsdt-aqgoscith hitsebiadaase aclo oti Soe ate bere 1416 
Aime GCeEpOSItS ODA Mises stasis is wusiniour ola wietade RR a ie arate cata t ots 501, 508, 516 
Burthey ons tinsate Mey an saescs....y:.cccyepexoress wieacususeegeaviouousielt le otabte, ANG os nlete 500 
Chantelowube; timidity. patie atosascecoie ounvo alee delat ole eyed Mrtatoatel ERASE bacterarye 509 
CHArENCE,. Tim ley. ssc srepeuster cha vere Vets vouelavs lero ea arsoas ieipiei Sl ti bas ote Dak SEN eke 516 
Cieux,, Cin, At,...,6.sjcsye,cjeuskseee Tao ate b of Gale Js GroR Gehl dee seletate le. See Bae 509 
C@orréze .(Meymac)). Gime. so,onesevecoxecececessceldle: Seto Stel aah « ote ehe ds Sake De 516 
Wotta ron SEL: «ce sciceopetspogey cand saeeossuou0c038s4uud lejos eseasceuclede: helo a ORE eons 1312 
Cottayion tin, deposits (of Brittamy;...,.j:,0.<:c:+,0.+;euevslehe ole bie aoa ted stale bik 501 
CLESSAG ON) CIN, INS, oicicistpisis pire aig-sre'sis en ERG Mo Tals, fsbo cote olevenshe 502, 503 
Creuse, tim {ines f5. pales NG etd «tshirt Se Pathe God «1a berate 509, 516, 522 
D———_, C. H., on ancient tin mines of Limousin and La 
IMVATCOIO i520 pose ssinsiss usicolsn nsec uric ce aban as asiee eae eS askegans ce eae le tah o| ehe ees APOE 1386 
DeACHIAT AON EMV IN; \..: cysverszsceLoxysiseleueieuskaleis inecokeue ess. nieye oukeh alstd cee eee asia 
Daubrée, on, occurrence: ofiistin fore ;dinic h% sn). ivwcsisiete os (ds leis whch ofotefste 1314 
Daubrée on tin in an altered lead at Bourbonne................... 1316 
Daubrée ions tin, oxidegin ‘kaolin pin  ALICT. . . <...c.0,0{s{o ofbhel ooulaleeinh feels 1316 
Diesviesron, tins GEPOSIUS: Of s\5 sac. scars, o ararrwacciess ais ely Sil eId © Ste > rere eee 1317 
Davy on tin between Abbaretz and Vay in Lower Loire............. 505 
MULLEN OV hOW) Cin} TW. 6... « o,«, ayer dsareisseyessccress.0/ abo) tel to. cqenderd SAE «eles eons 506 
Diutrenoy, on tin at) Piriac, ower oie... o:..).:+,<o.s.e. date ofsicbe ofeleesiere 507 
Dufrénoy (Juncker and) on tin at Piriac, Lower Loire............. 513 
Duroeherson tin yin) Brittany. vec «s,s, 0, 4et> ta dnes lard of sale BET 508 


UA WATS OMG CLI: TN fie suse eversievecereelascus.ocs.c7e.0.0ce 018 osctete bh. QTAO LOO Nes 1320 
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France—Continued. Reference 
Number 
Pinistére,. Cita IMG, AOC i ckindadinetanadctorane tarot toteratereteter Seto ute the edad 516 
Fuchs-and- de. Launay -on‘tin: in... (teow fee OU? Bee eh 1323 
Fuchs and de Launay on tin at Villeder, Montebras, Creuse, Vaulry, 
Cieux, Colettes (Allier), Chanteloube, and St. Leonard......... 509 
Guédras.on- tin in Barjac,. LOzére:. 1. tol «tee OES. ee 511 
Haute-Vienne; tim, Simian. oss 0 ccenseictieels vice ate ee eee Eee 516 
Haute-Vienne; Sti. Leonard.) coldiaten sn.nn cane we cetera 1406 
Haute-Vienne,. St. Leonard, tin, at..24.<<..% s<ss5%h oer nents teen. 509 
Hersart,on tin in: Lower Loire. +. rcceris rors cv. toror eo wie oes oo eee 512 
Ille-et-Vilaine sstiny IN KA hihi nen Risse anes eee ein Ree ee eres cen 514 
Juncker and Dufrénoy on tin at Piriac, Lower Loire.............. 513 
Kerforneson: tine at -Ele-Ct-Vila@ine iriy.sc-craserstarctoreroresotetoretotetctele, okt iene) heee eine 514 
Kerndt on tin. at: Piriac,. Lower oires s:.¢.: 4:22 ee ata, ake 515 
Lacroix on tin in France and her colonies.............c..eceeeees 516 
La ‘Marche, «tin. depositsvore. G25. ai) 2076 eases. bas aio 523, 1386, 1406 
de) apparent: Omi Gime Dir pr cereiareterere to tore to 10 "0 tere to tate tore eto te th Hohelo aad BSD 
assalle-on, tin in. Montebras! 2. . 2320854, 20 BA, Ty. See Syl, 
de Launay on lithine and rare minerals in Montebras.............. 518 
de Launay (Fuchs! and): om tin: dm ti. .c+. ca. sotere rota tote robele albiete tbe ot ctor 1323 
Limousin;» tin. in.eeyeiee, «Asay. JRE Oe, Se, See 523 
Limousin, working of ancient tin mines in........0..........% 1386, 1406 
de Limurion stim inSVvilled er coe 21. che tote wisers his-6 ad bie eveleiomyenconce Ree 519 
Lodin on tin in Pontgibaud, Puy-de-Dome).... 00.0 eee woe 521 
odin Von tins in /Villeders ce vn sisn oes soe Wiis ao Sheth eI ote No ies 520 
LOUIS! SOT AME TDi. Greesire 1 forte lees e's Gre. vs ve cee tere Ae te Hat cel ae ne 1340 
Louis¢Phillipsiand) vonstinvink 6 c.cckc cn eke his ee ible ct eee ee 1350 
TO Were LOIN] MCUs aay aisne 40806 oho, ase bce ores b aliecerel outta Guarnc abel oats RETA 512, 516 
Lower Loire, Abbaretz and Vay, tin between.............ccceece0e 505 
Lower, Loire; *Piriac, «tin: At... «cr cnrnycincntiatle bee 507,513, 515 
Lozdre~Barjacy dil dls crs 1rnnnacankudenndchn ane eacsclth alte Hee see 511 
Maine-et-Loire,, tims Aisi: srereretesorerom Clit te toh BAkQOGSE SLL Ee Bs 516 
Mallard-on. -tin- at. MOntebras s.. eas as.cie sis sisi cut eta ra hieidiete dee aatene 522 
Mallard on tin deposits of Limousin, La Marche, and Vaulry........ 523 
Mallard on ancient tin mines of Limousin and La Marche.......... 1386 
Manche, Pic ux - bie Abs ain mcr t co cine wuss % yeratetee exo we reves rials tea ee tenoiee 491 
MEAUTeS) MIMO ATS reir he rere Wie eH tate or re to tate te tere tate rade Neranale vote walb dy, MED. AU). COP LENES es 516 
Mazade on the minerals in the mineral waters of Neyrac........... 524 
Meymae; tin: ats oo <POUDON NOC! oe Rak, DOTS OR A EI, tO. 500, 516 
Montebras; tint in.<..e. sve oe. i 494, 496, 509, 517, 518, 522, 1289, 1406 
Morbihan; tin sin saw cea cake send ec cocneews cat. SA CORAD: IE Bek 497, 516 
Morbihan, .Maupas} tintin. i 05%. 22s. SIERRA A, MOO YAISG, SD i 497 
Morbihan,  Villeder, « tim -ait.:.:.:crc:s::c:.:oreretere tere er ore 498, 499, 509, 519, 520, 526 
NeyTrac; -tine Atirc.rerereteretetetete Ce eee tele Ate Siete chO RE ENR See: SUA, ARE, CREA, 524 
Pattison on ancient tin mines of Limousin and La Marche.......... 1406 
Phillips and-Lowis: one tim Ammer sos icrcrs) cores MTEL, SU, EEE AU Ie a 1350 
Puy-de-Dome, « Cim- AM ceric ts terete terete te late terete tee lotetarereterstite, ohdlahe clit) «, ELMER 516 


ee 
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France—Continued. Reference 

Number 

Euy-de-Domes, Ponteiband es tiny vate micec cigets pois «bere ore] there, d « +feyelsyancle ere 521 

SEMEZ: OMEN TI a oe eyes AOA Se 828 EL a sins foci te: ollalieht ove hao NSs Talons 525 

Simonin on ancient tin mines of Limousin and La Marche......... 1386 

SiMoOnMinvonyhistonyotitim trade, iny Brittany... a. + > preyelecterels oct 1416 

Simoninvonetine in! Willeder. os: oo acta alo bis > bie aposdeie So lehaisvedcles weehene od- 526 

AVANT Ve OL UE Tey hos Sea Are ih reales Dea e cacatae ate Sanaa re eg ete el tel loie) STaPav See louoXore oi 1406 

NU DUL Oya et AIN CUT Say cacy auewe tettalien sxexat's:io ra sylesies SaalecvabeVelscey susceens $e hlyst 0050009; 208) 406 
See also Europe. 

Rranckeite rior om relations Of teallite tO... . «.</< 5,2. o.c.cleecere 1.0 ob apopeteiotele ee 1636 

StelZnNer von irOnMVRB Oli vA aes ate ows ois oh alone: ovo everelehehs\cyeuersha satel) suexey a oben 1642 

TsO ISOM SEV weseheveitek cu elene. cheraveverseictels.creysie(e sec gcraie, steuelie,<isyecsielelers: uae epopodersre¥ste oh) 6 1491 


Franklin, see Victoria. 

Franklin Mountains, see Texas. 

Fraser, see Malay Peninsula, Telom. 

IGE CHE VALCO. Rar Inpest neta ie sitet rane ck eveice ieee vere oienerevoisrersjokokevelisal srersuens 389, 390, 1655 
Frederikshaabs, see Greenland. 

Freiberg, see Germany. 


metesle bem mie Creer. cesnatete crnia el chotere Wetec oueis) sche ofeve.d: otibua Bavevawsteytpouate trea = 546, 547 
BrenchiGuiana, ApprouaeuecuRiver tiNelroml «3. « 2). a: « dap jsseefaremiel oie sops 527 
Damourion, tincon therApprouaezue. RIVED... «c+ «aonb oalepatenel leleisisisye 527 


See also South America. 
French Kongo: 


Bagrarvon tim insthe Crystal: Mountains). 20. < oo. <.1010 «whe ahegeeees Biapaler © 272 
Cry Scale aVlo ume ims sacl re gC iy ys jcpey.c:s, oi0) <, olin, eyebel/alel asst eye) elle) cvs) oucusiarevcieborens Soy cikes 
Gevica unary OI LTTE Mee eee eesie eieteiers el hicie’ « chele le cliniel hate By Ce ey sncgere) shseene eke ket) oars 2 
“ Massinga or Massinda” (Masinde?) north of ‘ Agapota” in the 
basin’ ofsinesbanenie @Ubaned?)),. Gin ation siciec sieteolersseropeidorsians 3S 
Stanier on tin on the Ubangi and Welle (Djabbir)................ 279 
Wan oi avine one CHE aes wis oasis os ois G ele cicisislejatetelesipehoree pore amusets ae oo 
Wille CDs a DD im) emcimmOMet INC 0.1.5 «0:01 c\orcle sloncucusiclouelchoiercuch eter che ohajey els 279 
We lem aikewae euteh Te OMG erase tars ve oy; oie) is, (essicoliny see hake hele a etemalsileh “hor elon sy Sher s 3 
See also Kongo and Africa. 
FECT ZEIa AGE, rrieret iter solelelsie srarelsisiane occ 1s cisie eiciclsis o cls eis sie sisisaye cup yepote <naiazs 1611 
HEM Tet ZC SLO at ee aie Weonee tte peueystoketones ets; -4>,auci-ue,°ush9. 98°,yaseneeseissleacisioictMed= leteereaiey iaieieys 1492 
AROCHOD HV UTICC a uetet ate siciereleseay<,<:0.s,0. 0, ektopam aterereeyemeh siete efaie ovals ocerexs fe torenefey= 158 
Eaeaych Ie eV LUI Kini oat eee ayes) le\.e a. <s),01,01,s,eleyele,0,01,0, 010) +, Aapeleln’ -gaoke +) etaretetey seat aiey 189 
EDT UTStL AWN LNs yePenaver eh cs he yedeuclcucs ok cass skrssashsceus, oeuen sce, e, ©, eeye. 9) 6c, onaebel MAG ohh) Neus] op eteh arate 907 
RANG INS SMP EC ay aire eae it Seay a falial rahe «) ae 91'4\e;5le)ls, 976 5,0) sieeve sis eiateneneyah snaha"s\ofayel ss ovsyouars 391 
ERILeRIS Pi ATCO UA TIM AY AT Dette-leie's so pieicis e-ciels ss cle oye beh aieteroes 66, 159, 509, 1323 
Fumachhio, see Italy, Tuscany, Monte Fumachhio. 
rman, a lohmabligd sed. Hloh-aiwios Ak. adsense dspcl hoes seidepiacicusediesjosee 
Furnaces, Collins on adobe and other cheap............ceweceeceeccenee 1468 
Lesley on furnaces, forges, and rolling mills of the United States... 7938 
Used in roasting tin and copper ores in Cornwall.................. 1656 


See also Metallurgy of tin. 


302 SMITHSONIAN MISCELLANEOUS COLLECTIONS VoL. 58 
Ee Reference 

Number 

Gades‘ (Cadiz), ‘Lewis: on: tim ints. 5 hoc FPS RS OT,” CO ie 1401 
Gadoliny Si cA tert tek. ahs ele taheda tate ole “alae Tatade tate a tatattode Yotalte Tata Ne totouebeee fa vaceo ee tema le 1612 


Gadolinite, see Association of tin with. 
Galecia, see Spain. 

Galena, see Association of tin with. 
Galicia, see Spain. 

Gallofa lode, see Bolivia. 


Garby,.. JOB. cio F ccs co, alee ereterecwie o'o0 5 OU ele Bua ele Mea rerene nUetehe TOTO RT Meee 392 
Gareia,” Mamuel:.:.:.:.sioretitetetstetelsteterste te oe a eaters at uta oledstetonels Elatel a Utes ogetaneieee 1032 
Garhval, see India. 

Garlands -'TOSSDIG 31.12 telatetetetetotato tote tote terete ce teae raters te tetetarartatekomane vavorore tone tenencts 'eieoetene 1033 
Garnet, see Association of tin with. 

Garrison, Foy MwO0diis).cciereieis's a ave ole o anctelecsiene eee hei 217, 243, 1007, 1207 
Garston, Be Ms esse csi ete crstere scare 6 che, 0c 3-5: CAPT eye A Oe ate a tall tks) Seabee ate 954 
GaSe Lass 07.4% eters tele totale te toto 's ' tote toile "ite Tote te Pave Tovfa tere tote Waslowe re fevoterate ameter etait nie 643 
GAtzschimanm, Mi. eis cvcyecers ee erere eo. 6royaie constorats SIMRO ee Eanes Tso 
Gauls, ancient mines believed to have been worked by............. 1386, 1406 
Gaultier’ de-Claubry; “His Wises 2335253420504 3564255004 06050 sera ee 1494 
Gautier,- Perdimamd so c.cccctchere rere oaks che ale eee ees ee OT ee CAEL ee ie 160 
Gay-Lussac; Louisad: snnce ort OLS SER Pate NS TE Te 1495 


Gayndah district, see Queensland. 

Gem minerals, see Association of tin with. 

Genth; ‘Prederick -A:. 2c .hin. s+ .c Se RA? Qe 244, 771, 787, 820 
George, Ro Desist eet sis das csiecdands get TELA REO saees 1392 
Georges Bay, see Tasmania. 

Georges River, see Tasmania. 


Georgia, tim Tne. n str sietetetete edie s otelaid sete b he dove ote ee NeMA Che) are tteaeehOte, cilemteerene 1281 
Day: on: tin dime eel SSeS). S22 PO Oe ATES SO ee 1208a 
Rolker’ On Cim-iMs Fico hed cos sche casas gs cana gene alae belo aete «summer 1357 

Gerardims « Awl. cate te tte fate Ste te To 7e ‘ete le totale a tataitete Tete taUe AU ott ite bet MAURER e a eee tae 1496 

Germanium, in’ canfieldite sso cco.ccecod eran es ee BEN OO OT Se Re 1631 

Germany, CUM: Ai. .e:. Sse Sic ots osc ys: 505 'siei tapers ei atated nam dere GIETEE MeO Ne Reels SPaaIDE Stee 1298 
Beck on tim in: 2 feeht oe ddss chides ees asst ass Ee MT TT eee ee et 531, 1299 
GC.) Om Gi Dresher 5 se totee tole te eta tato tote tetone follee “atete toretovare okete retell cates 533 
Bodenmais; tin im -Silberberg Maris :c-c.c:c/o<ceasc+crcse-ctere-eiercverstotn ahigiale «cela 578a 
Breitenbrun,- tim- MEA. cot. 1%. 15%. 15 vite te fe lo v3 Toke te ntore te lots let tore toveravetere Patatle cy 546 
Breithaupt Om EMM Wie iocsievsrerctetcveretetetanehatotahotetstotevonetotstetetervoretensnaeere tere 535 
Brown On* tin inss Seige ess locates gad de pane dsasednagees 1307, 1308 
Cotta on ‘tin’ deposits: Os: i sss 2s 525536 ds sco s Oh crednlenet. vote Holey 6 541, 1312 
D’Achiardi ‘on tim ints. Fe Sa ace shatate oote, cpa chek cates wha tein 1313 
Dalmer on tin and lead ores in the cobalt field of Schneeberg...... 543 
Davies ON Cin Hs prereset etere late lak, LO UE AINE TI GR Chant ete saeeere 1317 
Dechen on tin deposits of..... SOLOS DES, AO O ts ASO SI OTe 545 
Dorfhainy tin’ Nearss war sees oss Soe ee TINOD ESL TET BARON TE. ae 559 
Fawns on tin ine ooo esses o Mes colts oie eee eatetole BIN te ER Olena eR ore 1320 
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Germany—Continued. Reference 
Kichtelzebirgeytin dn vthe sd ea gate Gosek hh SERB: Me FE oO} 57L 
Freiesleben on the pyrites, iron, and tin deposits near Breitenbrunn 546 
Muchs and: de: Maunayiiony tint lake Gepitterececakes Steilstw ale love srelb eye cletouston clehere 1323 
Gatzschmranni ton . tin sin gsc co tas eee oe ce Sea erate btade aeetetat ours 1391 
Gmelinvony geologyiyoli ne. to. sid Nese! Nee YI DI RT. PO SODAS 548 
Greifenstein, cassiterite as rock making mineral in granite of....... 1639 
Jars on, tins dims aod. LelAM waht Als SADT Bed TA, DUE ES SR 416 
Klaproth on chemical examination of tin ore from................. 1513 
AM PaAdius, OnebIM Pinas Salyers sia ceohel of claret severerel Vek cveh oa) chcldesl cysvan she cheno eke 1516 
dev,baunaya( huchs¢and)rioniitin tins ah. BU Tec Aalieeie ee We LO 1323 
LOUIS On tim pins se co ord ass Re HAO Ye BBM ASS NY CE HL 1340 
LouisionsGerman, process rofssmelting: tink 4s). Hs ee eare lie aes IR 1523 
KonisvGebillipspand) Ronetinyins Ss ascasteaeeaadadad accede acct ee 1350 
Newland! on), tins 22 ei ee sels ANSE. Solas SONS Pale SR OLE PA 1347 
INO Wile kis omy Gin ims eraiayr 5 eorths 5 os oy Sissi occ eae i he Bee DE ASS EET LG 71 
Phillips and Louis on tin in....... diletten'ai gs eh8he) on SEA ERNE Tatts ahaha cee cette ahs 1350 
Sandberger on the origin of tin deposits of......0........2000ce eee 569 
Schertel@Stelznersand) vont tingimn. 5 pei oat AS. Si ee. CPT 1643 
Schmidt on’ -tintiin/ithe michtelgebirgzer: Tis. Gi ee yee eee Se Ae. BwiO} Si: 
Serap) tin, recoverediandéusedoinesw. 25. 35 cel, RI 14388, 1497a, 1511 
SES LUNGS! HEU IME spas chekessioteiessssuchoucteiscowswlt ute tabs ete ee aeRO otha ona ohandnens 562 
SeirenyiGhiniin ear Nes eGee ARS s PL SI, I TO ETT dE SO 559 
Silberberes. tin. ims Jo ste PSO Oe OIOS sShARIe AON Es. 578a 
Stelzneriand_Schertely OmMbimes Use, ocrcva oo) si oi'vi over evel vey or fy otter cl tes. cdl lee ashencNet eee 16438 
Weinschenk on tin in Silberberg near Bodenmais.................. 578a 
See also Saxony and Hurope. 

Germo, see Cornwall. 

Gertie property, see South Dakota. 

Geyer, see Saxony. 

Giants Den, see New South Wales. 

Gibsons IW AICOLEs eae aeEye 5 acre se ctatcte ta vale Ghete t LESEs ALU ctehe bee ehotade sheds oueueredets 2 

BRISCOE se Nia, cheig) i's, crehel oh estuenehene <pafel.e oe coi dle Sidletoke, ofels, oketeistlpeunl oakepacdete pens ene 583 

Gilbertite, see Association of tin with. 

Caihaye Maestres Ama liOss, a, 5 <:cia 6,015.0 ococtiehs AIM anals CCV cilhs ladaile tole Posedcnaber clakatiefaheteds erate 1034 

Gimpu River, see Nigeria. 

Gimpy River, see Nigeria. 

Gippsland, see Victoria. 

Glenlinedale, see Queensland. 

Gladstone district, see Tasmania. 

RRReIa eo cow. baler atl. ae sckiseee . bon, Sones som. ao. Mada 967 

Glycium, see Association of tin with. 

Celine, May sce telsld Saves oaelalos BIkUAR AN AI. TE AMD. BROS Lk OR ae 548 

Gree Ve VAT OT CAS 3,5, ofa, c/'c of oxo: on, dod OHS Oats ENS seek hs Ake ELLOS LTD, SEO, ICR 1497 

Spetroy, W.222. 2... denies). boa. dewaton. a.0) hug blow 40 ang! 100 

A ET Hise ec AG eH oof ol'spicr ey'sv ak'on oV'ol'on och a) stidh or w PAA AR Aa ahd hat oa ie ter dtd eek ine te seomieee 631 


Godhavyn district, see Greenland. 
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Gold: Reference 
Number 
Andrews on deposits at Table Top, Timbarra, New South Wales.... 797 
ArgentinajsioSaltatad j-thacae }. it ee. road Bose Ad see seeetaotier 37 
Associated with tin, see Association of tin with. 
Bannister son assayins, stream tins Ln x.y 0 dele teba. Jee eet eee 1444 
Bechamp and Saintpierre on separation of gold and platinum from 
tin and) antimonyiewiion neiteur Have 2s. stirs eee, mots iat 1445 
Becher on gold bearing formations of the Malay Peninsula......... 678 
BULIHON ,. ...cceccrersnciann LAE EO AES te ISOLA SOLIS SO. OE 126a 
IES OV LV ip wong ac eleusaenenonewons nous teilohousta toned seus a oueenorexooeseo EA hee BRE RE 172 
Boucard on separation of gold and platinum from tin and antimony. 1455 
Brache, on mining at Hidarado,. Victoria. .aacaaa0. oh. Mitte 1224 
Brown on. discovery, of, in, SouthiAustralia aka2e8? 20 ta. a0. ee 974 
BUrMa hy, jcssravgela <ccxccr tice a a a ate adsense LEE tear 188 
Buttgenbach on gold deposits near tin veins in Katanga........... 275 
California, near Los Angeles.......... Hi sciavoyonsvever oycu liebe dita. Sheds abeee tee 208 
CaMpagne/OnPMIMES | LOFi «5 5 ocs: cco si erdvorerenor never dhe MEd eee REDON DU. BE 1309 
Carne on source of gold and tin in beach sands of New South Wales.. 809 
Castro on: gold .deposits, in. Salta, Argentina. ()s.c 2aklaies. Iota 37 
Clarke on researches in gold fields of New South Wales............ 812 
Collins on occurrence with tin in west of England..............0.: 369 
Cornywalls in, laces hava gE TA a). sasse:tthosboiscire tye ve deyee noltelente verse yooh erettieds <taa eS 395, 428 
de Koninch and Lecrenier on the qualitative separation of gold and 
platinum. from arsenic, antimony; and.tin......9). 3. Seaen 1474 
DD ISERIDUTION , (OF 55oysychieyoncy-shion'shicv ov abcuan dxavier oyoc Meher ee MUO AAA Ce eee a aa ens 1293 
Dougilas,.on jmetallungyrofs hath. ssan. apogee ek le 0. A aR 1204 
Eddy on placer deposits in South Gippsland, Victoria, carrying both 
SOTA Sima Me SGN eed aralye tos &s ics}  oevanetohepeleley slope are eee 1225 


Elsner on the separation of gold and platinum from tin and arsenic. 1486 
Emmons on occurrence in United States and genesis of minerals of. 1206 


England, with stream tint. . 2.2 2 cc. eee es eee etn te 369 
English on deposits of tin and gold near Ovens, Victoria............ 50 
Honigkofl on depositsy in. Sib eriaiyacucse a1 ceracierrcl et eae eae 965 
Hawkins on presence in tin stream works of Cornwall............. 395 
Hawkins on) isiperficial production \O6 i510: or cneendta tied seth eee 1330 
Herman on occurrence near Bruthen, Victoria..........3. 00.0 eee. 1228 
Hermann on tin in gold washings of the Ural (Central Asia)....... 40 
TeV ATC), j... spelt hte ede) ales ove sve: sic where enspeneselee ere oavecehn eee ee 428, 601, 602 
Irelands Wiclolow 25 tjecieeis ~ftseusvw wire che ee aoe ee 599, 600, 605, 607 
Johnson on “ getting SOL.” . 2 6. 5 cis » PRE OELAR ESR sia Line lactones 51 
Kinahan on occurrence and mining of, in Ireland............... 601, 602 
Kitson: on; deposits)in! Victoria). 2... shes iid ee SI eee ee ee 1229 
Kongo, Katanga, gold and tin deposits close together.............. 275 
Lapaze on deposits’ in Western, Australia. yoy. o:.jcet echoes sterteietee operant 1259 
Maclaren on gold and tin in Cornwall and Ireland..............20. 428 


Mala yi P emi sullen. cosets sires, oy Bee sg ssrop ty 8 oveules oo eued ay as ee Oreo eeeR Re 659, 678, 693, 728 
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Gold—Continued. Reference 
Number 
Malay; Peninsula, aml ferous2rawelsiiMs w.ciec «ou wiccie « oe eae ereTistat «oe 659 
Malay, Peninsila, report: Oly 1:9 OAR ieje celeste ip va tous iso inva ron dhe, osie) oy Athenee wehets 693 
Mallet on tin in auriferous gravels in Wicklow, Ireland............ 605 
INTO LeU ey pias Ole sims e etter vee sivas, ceva ake faye ete Rerie re io i eve say ov eum abo inl ale Severe eRe rep cee 1204 
Mexico, aze .of .depositsrevath. fume ewe). 421 MESS. isi. 8 783 
Mingaye on occurrence in beach sands in New South Wales........ 831 
MP MARTMEL TA" OO psy ays rebar cea Wem srcXe dom coon cn ens Won Ve sakcpos each ebaushcxekete sakepanekeveasl otos cuslisbea cakes 51, 601, 602 
Moore on occurrence with tin in killas of St. Pauls Plains, Tasmania. 1114 
Napier on sources of gold used by ancients..............202c cece 1405 
New South Wales, in beach sands with tin....797, 804, 805, 809, 812, 831 
OLIN OL MINIT CT ALS sOlcegenavorencnsy shah scovoncucactoy vouch okevckctewepsk vepensienehch ons Koh shsMeRcneeent 1206 
Qireens lam diya, iret ate eat he e otalersisn cs Beoieheutieelts, guereiese oO aE Cre 877, 935, 936 
UITOG SST ig poe tusnsne ewe seuehone bone ueins nos selncins rcsinnWotorie Weds Nepetous Sotioesgepolaiasep Ne oe MoNe ets fa 1174 
Richthofen on the age of the gold bearing deposits of Mexico....... 783 
Rosales .on. deposits .of .Mt.. Wills? [Victoriaz) selee18 SAIS Ls das 1234 
S. (W. H.) on cassiterite in gold placers of Bear Gulch, South Dakota. 1015 
Sadtler on deposits in the Black Hills, South Dakota............. 1016 
Separation from platinum, tin, and antimony................. 1445, 1455 
Separation from platinum, tin, arsenic, and antimony ....... 1474, 1486 
SHIDO MMA syecene vot oren ans soegetaretoieie te ceiketovess je, sieve aio: RIM EUNEV De NR a ch Pe Ste ea AVAL sa 965 
Simmons on deposits in Black Hills, South Dakota................ 1018 
Simpson: on .deposits. in. Western AuStralias.oi. fi 388. 0. gee 0d wo 1267 
Skertchly, on deposits, in, Queenslamd tn ii)5 .2iiieh lowe. ue Tose. 935, 936 
Smith on tin in gold works in Wicklow County, Ireland........... 607 
SoutherAtrica ge cy-pseeucverceteas Wie Pslehogsys ssuel.s Le qeceus vem esuohedewevexnneaeaatt horde ehe.s EEA 3c 
South rAuis tra lial. A tows pelicc she vouaiks in uo..ehsasiasiinis a bCh, Heme MT etoleckal seeraeh stelle fhe Alas 974 
SOME) AK OES neve ch evento hci oy eelol 6p 0h ps0k cLioureh op'evies cacder'enalsy'apen Sot ously 980, 1015, 1016, 1018 
South Dakota, Nigger Hill district, cassiterite in gold placers...... 980 
Stephens on tin and gold ores of Pahang, Malay Peninsula......... 728 
BUSA YUL TDL, glegey stevrak sia Cokebehs oteeeschal sisi e0ei eucl overe CRD o ADS ope Deane aici eee 1072, 1079, 1114 
Tasmania’, condition of mines) din 19,04...., 34. SY. jee teekie ite ee 1072 
POURED CSCS ee eee retin totesiss cso sao 5p mins ne fan, w faye n0l Sacto BA Rylaseb ene oA hal aANORT Oe 1206 
Ural (Central Asia), tin said to occur in gold placers............... 40 
Victoria, cassiterite in gold placers....... 50, 1224, 1225, 1228, 1229, 1234 
Voiti onidepositsiionliniSouthwAtricas 222042). 007.6 Si. ails bier. Salem ielels 3c 
WV LCSUSEIMMATISE MEL ee wepaycnc tena te ie Nelciiollelfcttele velceue vehelennclolcbopesonchofohasestel she: oiel ts 1259, 1267 
Goldmine River, see Ireland. 
ROO UCSC Entra Aber He poiyetre Vo eis xoteltc tsa Nove iw lls GPS EAS. oidch nears otic) onehaa ve ove do ob shel Gheses oheksy onela 1497a 
Gongong, see China and Malay Peninsula. 
EG OO CA ce ostream ic Va tale wis sess GaNalin lnitolnn fhe ABC MSPAREO TCE: SEDANS.  SDACPOMT. | PSUTSe Ea REN SNe 13238a 


Goonbarrow mine, see Cornwall. 

Goping, see Malay Peninsula, Perak. 

Goshen, see Massachusetts. 

NEG BU 1a NAS 5. oy Sos  aiiatolln ot hover ry AUS ATA O/a'eh of hh A hoe a oak shin ct'ns tle) W¥e] SMeWavay MNS 
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Reference 

Number 
Gould yn Chass crcicerciceictaniston sees ib Blouse auotethiden ed instoua lek 1086 
del Gouvenainy Cs, As, .2/.6:s eile aiasjalesreie sob enictt hs, MING: BLE Le Lae 510 
Gower, George, H-haahesh, eatanne: ieee rea bese ee 821, 822, 823, 824 
GMA AM, wIWiAMLC I seaesesy setpoint epeyoiete © eis is avatnceia ee aes oe nicer a A ee 1324 
Grain tin, preparation of in Cornwall and Devon...........c..cceceece 1576 
Granger, A. .2atiike djsom waye al ahver Hose, At. BIE LGR HO Oe ee 1613 
CUALTATA QUEL E08 a deeds sol cheitene percent Rages debe Won wie meh pa deveqaeds oud leks avon ore Oe eae 1087-1091 
Graphite, Voit on deposits of, in South Africa.............c.cceccececes 3c 


See Association of tin with. 
Graphite City, see Quebec. 


GLb OM se, Diseaes Circa czsne yen see aie uek nee peneacod chev ole dataveleteetiesekceee A. al cbslet StOae «le MeL 245, 246 

Graupen, see Bohemia. 

GLY 3) ORM. Wm srsc'be a.ccaile fey laa loie ssies ayo. eens oe pie ails RO a ee 1325 

Great; Britainji tinting neon: #siiscod. kee atk do. eee 1287, 1289, 1290, 1292 
Hunt.on mineral statistics! 1853-1906: \. ..!4. Ja. aie .ao. saisees 1688 
Newland :on«tinsinus) atadt 1).everaiss. Dice 01 aliediees. ao 2 1346, 1347 
See also England, Ireland, Scotland, and Europe. 

Greathead,, “Samuel aaaceseenk a. Sticke cee ee Sete SINT AMT AARAS 11393 


Great Mussel Roe River, see Tasmania. 
Great Vor district, see Cornwall. 
Great Work mine, see Cornwall. 


Greece, Borlase.on,early, tim traderof: Ai gain: ashe ns ee ee 1382 
Greece? Hischer: on -crocidolite: quartzninsisans) eh .ciieaue 5. ao. Sia 39 
Greenbushes, see Western Australia. 

Greenlanc” poe bimcol mir tlepertetene tore tore rere to vekonatokesoninomere note Ponehote ie hols Ederere Re aoe 580 
Tin in. Laurentian rocks of ....5...~casaecstnn.s > oboe 224 
AslPericonlri METAS Hs ven suzver oh atonoworstel oxcuevershovorovoreteveteWex er Otel een RE oe 579 
Arsuk.'(Arsut) &hiord: tintoness) Scene ee, See eee 583, 584 
Boggild (oniitininin’ “ikl. ok Coa Ie a eee 581 
Christidanshaabsxdistnrict;) tins in}. c2ccss cere ee eee 583 
Evigtok) near. Arksut; tin at... 1008 Ah Roses ok Een. cea eee 586 
Has walsh yOu. ELM DI ys saw 1521 5:2) s coetes a vacee Palo eros aielarete oie Re eee 1320 
Blink an\ tin, in; southernipart. 2225%-6% lee coe oe dee ee 582: 
Erederikshaabs; | minerals: near... isang . pine ee ls eee Eee 580, 583 
Giesecke on tin in the Christianshaabs, Frederickshaabs, and God- 

INAV) GISLEICES). ho wcugs sieve vei w eis bo ataroieenormine cane oe 583 
Godhavn ‘district; tin at Itivdliarsuk. ..... .Gctsgie2) sok che Ee 583 
Hoff on. tin at Ivikaetjon Arsut. Fjord: o.3 2.42 ce. cs6 cnt oe eiiehos 584 
Ivikaet on Arsut Hjord, tin at. .ireatuac vale en ae ee rea eee 584 
Rink, on; the, peoplesands products, Of cu.reeunerer tere eno oee tenn 585 
Tayler on tin at Evigtok near Arksut.....Jieniialh asa. nee eee et 586 

Greg, R. P., and. Letisomy, W. (Gs. ....0:..0,5 «aietoed «a RIMeht ae ena eee SS 1614 

Gregor, William... i jexeisrevece sts love atisipara crake chotousscr oa ane ee 393, 1498 

GOL OLY. Dic AW sisveucecsa sie okti ekeaed one oko oS Se ee ae See 1092, 1226 
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Reference 
Number 
CERES ESOT Viairg Lowell araveticveron ay ar aiatatiatan etarla arta) ata revavateiiateve rane argieians evele\vate ac StaehRanee 908, 909 
Greifenstein, see Germany. 
Reoreutad CNY bed SU) egw are te tet c yaad Pelol okies a cvtet ces exer arellsvalosel nls) &i ors Snersierer avevayssetale obeteieveve awe 1180 
CRIN Ss Flarrye MMs fos vais ce a bale AIMS ere oko STOLE, cae 234, 234a 
GB ddeehks, MAMDSE ier rarcis satetsens iets evetela oraal a voreraate aval shavovevalickahelle senate sianavercvalttene 549, 1093 
Groenfontein, see Transvaal. 
Groenvlei, see Transvaal. 
GEOO Ua Cre Cx crere teenstcv syne on ae Sie eaoEN Dor atalW area Sala Seis ehOlrel at are ehaltve 101, 130; 132, 132 
CEL OS CHOSE Hs rate si vias Or olare ato oals ec wee sora wisi cle re Gite SDs HCrelO Ee soso eee 172 
Grosicon) J.-B. Gi Ass ssf eee Fee coer dee wagayewose sheets 267 
ETERUIN ys, TATIUGS ayeyayeveres es eccverereu hehe ake edetelaye BIN eke LtaT aratay oe bhatare hestelleits Ce areal 190 
Guanajuato, see Mexico. 
MCG AS MAT. COL rs cid cite ctovevaberat evel evel av elatarelorava ei ore OF GeLeRS 6 te atau ane IL aah See Co SaaMe ots 511 
RP Hcher RICH ATG Js -)s «oa setts ou aee wa eia ne oes hcl tis swale mad metatslo clans 1326 
Guerrero, see Mexico. 
Gulfmine, see New South Wales, Bendemeer. 
Gumbel lodes, see New South Wales, Molong district. 
Gunnislake, see Cornwall. 
Gunong Gapis, see Malay Peninsula, Telom. 

METRE Geen Aes che veh-aeve'e-¥ res) MO aitairereleeccrete: Steral atahel ai wrt ie2e ys Susie kets ar tnel a edamaneReh aa ee Ca fe 624 
GUTIVOV 5 EVs Biovere ciao oad re tarenevevatekeboliere bole) sile¥e:o Oikabe eis a Pen Oe Soenae coe Tae che ENEE 944 
H 
PLATA TNS Gla se EI rte aprsy ch ckeven suapevexe ssvevatiouelotevessrakenstovedivopevsvencssrsucnchgy suanssslonavehevawossner theta! oe le 1048 
PLL CAMO rA Coa, Bia Shes ele press tere here alee ele eer sla evs wrclecthelalo ckaberd et Dae stale Bia SEAS 910, 911 

Half Moon Bay, see New Zealand, Stewart Island. 

LOUIS RO AN a Lae oe a icst » cfouclc c/n cleraneiste ote is. spovakdtehaerelmre otha sled se aeoa a ae 1181, 1182 
DEPP A wid @ breve Elis cts (oes lore cate We acct acl oie a ate re wreath aha ERE one ee Maresckeuepeuar aan 67, 550 
PEE SIN SS @SPROTS CLS fay oy on spicy aries ei syici ck sot eect Ah ob oy nt ok aN ch av oven ot'et oy oy 0s Sv'ewe¥ov 0h Su.0) sv shcvot av chan cxoravayoyerePaeaeoh ate: o TS 
Famultonm, “Alexander 3) << 2isic is /stovclevs'eneie aie ss o alare: sais s sarap tovend ona etatere atte Ole 294 
BAUD OTE rel aE cr Spel ay oss ale val atialls! alallstat esr slic eter ava Sek’ 695, 696, 697, 1049, 1094 
Hancock; ) Richard. sc asses acide sines Eaopaye Bi exe elie aretcr otra eqaret chet ooneten Tere 394 
MMPeR AT RCES ETC Ai Pav essebracroderseohotevevels eaters tetas Ae RISTO EEO 218, 774, 1394 
Happy Union mine, see Cornwall, Pentuan. 

ETAT COUT L-OMNE CH Dees citiey cars rectal ele tevavateve.eievslelst eve are ect tetade: ehitcheere rede 1095, 1095a 
Hardhead, Levy and Ewen on the bessemerizing of...............e000- 1521a 
ELD IMTOTH Ye DULL Ora). i o,teysncle io .eseicy eh sel ebe yore 'ovevers Wieisiistiore:\aycoslartsr cherie ana reP aCe U oe ceca eor to etele 1038 

Harney Peak mine, see South Dakota. 

Harney Range, see South Dakota. 

EL EMU LeU Oates Grates circteey fay seven er chaveneverenetesevcrsiencnovedahohepevexctenncnekovercmeceyevousvshoeusrolehvel ht Raa Ges 161 
Haute-Vienne, see France. . 

DEIRRB Yaa ts ate etetele 6 ee Shae ce Fl do Sialic ‘a old ale a Stolelele gis shame Bie onsiahave Daan elonss 1499, 1615 
EMER WEIN Sg © arcu cr-cicer sh ae oy oncd ster otcliey sp'an'or bron ener ores VHEPED SANIT UTI Chae HEN, Ae ed IA tava 395;' 11395 


Mee VINEE Re) OLUIMsrotaoielovey Naloueroneieiekoxesaernovousnonenouetohenoueiehs 396, 397, 398, 399, 1396, 1500 
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Reference 
. Number 
hay esHeAIouUstusi Ass stavevalardk tag ain dio laidin oa chiereiotn acacd ain ana Nice al A era Crea nee 1501 
Hazaribagh, see India, Chota Nagpur. 
Eveald dem, Witty ss. s0.4cbawerensbexenonohs dens sole shay hsm PROT: 1008, 1208, 1502, 1616, 1617 
Hedddent Wii... (Canpeniters ahi rRs,) AMG) asa sees aa aidie aegis eater ae 1466 
FRC AMS MRTOST 35305 aj niche ee chic wade aa Nore te ve ca lated ateheeatalie cay alata alts eirene's ce aR Tee ee 875 
Heemskirk, see Tasmania. 
FVD OT Sic) Wistey reac orton cnciie ai eneret er Reena ara hatatia fo; Saal ate here 16: a: Sh oh OETA ep eee reas eal 
Frel miliickserh (EGE So) 'a,4, «asa 94, snare sendeel oie ay 8 ebayer ds ia.rdi a6: o.8) HORE TOIaE OER VER eD SISTERS Cree 400 
Hematite: 
Beck on occurrence at Schwartzenberg (Germany)..............+0. 530 
Pirsson.on Cassitenite .crystalstim ery Stals) -Ofs.).<.-c1esonosesorsseronreretaie tae ctonte 1635 
Replaced by cassiterite in Durango, Mexico....../....0. 000.00 0008 771 
See Association of tin with. 
ETOMMECILO; , awd pplieaicadsccyyakh tne ee vc teeNtaess Oca nr det UARIA «a eet 864 
Henry mine, see Tasmania. 
Henty,, Gis Mises eieneis 5, 6)0 10 ae: s\ep eile lo ahd RARER ahah, RE ORNS 6 SEIU: HORE SBN PE 401 
Henwood, George... .:...f0i WAI, BROT | WU GNE. SOO OME 898 RODD! 402, 403 
FLSM WOO; AWiee ee ayeietale cieieke en ao ee Enea area 404, 405, 406, 407, 408, 1327, 1656 
Henz, THe oc sus dye see ye, don yey 8 sees: eke sre he ted Reet che: create RUT OR a RTA ETRE BEER) aE HORE REEE 1503 


Henzai, see Burmah. 
Herberton district, see Queensland. 


PROTEIN TD ya. Suse oiclancpese tosthes SUCROUC ORR UaaBe tac orox silestoico: eivasiedetialtevene eet asters Mor eieReec ee 122%. 1228 
EROTIC 5 TERE 2ee ai strane corre uote telebed eno eR Ca ete NRC cove 6 ela inte CRETE Ree seo at eee 945, 968 
FV OPTIMA sens Si edeloce salons ae ove fapeletseete couse elise. 6:5: ails) Svea ere Shaheen oae re ener ee eee 40 
EMSA ES eM I AS. see dsige sousisoiveas deaatisleoweteteneweteiranevoncne hove Kaus kexa ieuslueweiene te CCCI BCISESRERCRCR: PORTO 512 
Herter Paul, and, Raths Gs WOM steele is, a1m o's alee a ove sateen s scare aeragcn te ete 625 
Hess) Krank du. ccs sce eect ee eee 26, 27, 247, 1009, 1209-1211, 1328, 1329 
Heterosite, see Association of tin with. 

ey COCK, Cp whee WANG NEVE? Relea are toys an) crouse ciel cie cuccuet ante ere rer eRe ener 1504 
FAR CLS, pAMUCS vou cxeucrcr-nevonevedevotoveserspersWoketeyexoresoa cysdcnonsxcaceckcasRetencreRarece mer ercn ee 1505, 1657 


Hidalgo, see Mexico. 
Higuei, see Santo Domingo. 


VDT Teer BS pres oh ciel dicey es ual Gay Pal oh gh Mahe HOMER ol hos ox ct al ahh hed al dl evict Gt Neat aaa OU NT oes 409, 410 

Hill, J. B., and MacAlister, D. Av... ccc eeeee isl celeticase AO ae 411 

Billy Te bs oie oie ae ae HOS OE SI 5 EEE TIED SSS 5 DOT TY SOR Sa 28 

Hin-boun, see Siam, Laos. 

Hiortdahl,. B.. ic. cisies.oche BASSE CR MIRO. OOS I AER. a see 1505a 

Hirukawa, see Japan. ° 

History of tin: 
ATA Ka cc ace eats sls ieteys, 6 Rc tele we iota (oie 90 0's aOR INS a Pee yeaa eee ee ee 28a 
BUCO Bey, OD i 5s a5 cade pele scuba Ras ss Home nme aa NE TSNG vo dans une dS As conc de ase kokousuepoedeuskoncheaete ene 1378 
Baudot on mines of Villeder, Morbihan, France...............0000- 498 
BBR ECaa, os ch ct. dl ostetcay'ey Sacoh hy MaItcy eked is Or op lec ov ss on 5x70) eer otfsh ore ed oh: ven ol cy eroncliuct stan el ctek star eterenete 1415 
Banka: "history, OL mimi MeCN OS ci.cyvercccrsvencccrosvveoereh eee nore rere Ree 74 
Batis te OT at Ty es OTF ELI ey. ve ncine seiccas cose ce vnkene le bounsoue colt wows tovsuetieuesen rea 1375, 13876 
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History of tin—Continued. Relerenee 
Babktenvony they Stamn aries: ACh L.eliscsNopepenorsrenoscearesarohoreh dete wicterensian le dats LST 
Benedict ponybini ins Cali fanmia. yc csecs nsdeetehe atetaleadl bi. octave el teee eee eee 213 
Benedichrom tintin,South Dakota. cccskwawcer ct awscceetrcitececene 990 
Benedict jon; tiniin) Tasmania... Vee. Ue RI DEI, a 1074 
Benedict, onytin mininie vinrCornwalltecc ie 4 Meron Oe BD 30 
Berthelot on minerals.and metals of the ancient Chaldeans......... 1379 
UPL] Cura GU aesy ses evevion cu MTR Per cota eed ch ct elle, SE TLD, AUT CET IPS CEE As RTS 1380 
SUVA COM eyicahsvononencehebe teed oeword, a tel Rat AIL AREAS, SOL SEEN ga RG ROE LTE OE OTE cae ats 
Boase and Courtney on tin mining in Cornwall and Devon......... 342 
BOE Ay facta ale wi aiecraletees Sterol owe we OL Mls ESL EGY 67, 565, 566, 567 
Borlase on early Grecian and Phoenician tin trade................. 1882 
BOrlasexanySQunce role EGOS CVA GUI oop ae osceanerstathe eetiteid eis cea ate beetarare se 4 1381 
Rorlasesonstintiniw@ornwallionies . O40. SAE a EEG. Go 1382, 1383 
Borlase on tin mining in Spain, past and present................. 1028 
Brethertonyonviindeposits: Of MEXICO j...4 vate ok cont ole SO, SL 765 
Burnard on the antiquity of the Bronze age in Britain and on the 

laws and customs of the stannaries in Devon................... 13884 
Californias mus. Aek. TEMAS LTake, Shetdieeee ele MEE IOC MTOR MIRE ALD, 222 
Cameron on the. Herberton district, Queensland................... 895 
Carne on history, ancient methods of mining, and antiquity of dig- 

PINES in WCornwallocvics oO yak tie tte ote a ee SEs BM 354, 355 
Chaldeans) stint among hehe mn he IA OR, EE RD 1379 
CollettVont tin .inkiMalaysPeninstlas 3 HOI. AS. BPO, ES. 681 
Collins¥ony Cornishy mines awd) WALMETS wy 5 oy: sar oe crer oo Moree thetic) etree PUILIM 368 
CollinsHons LinispPLOGUCHIOMM AM EMS AUG. cra: oar everer s+ cheval ol alt ot stiotel eben eherntere 1385 
Conder) on tiny minin= iniMasmaniai ose Jee, Ree 1078 
Conran) om tin. mining sinvCorn wall... 2NaGIeeok A Pes IS BO, AS 370a 
Cornishy NAMES, Onli Obes so ain cae soo PUL ET NAS Bee oleh 43 


Cornwall....336, 342, 354, 355, 368, 370a, 412, 413, 427, 439, 450a, 
48la, 482, 484, 1382, 1383, 1389, 1395, 1397, 1409, 1419, 1421, 
1425, 1426, 1427 


Cornwall, Redruth fadistrict 4G PIS, DIE BARN SIO GR, AME BAO 313 
Conmpniwalls Gin. MINIM. sae orion dea o-oo AIEEE Sha IU. Ee 310 
Crawturd von. the, Indian -Archipelago ai saNs ). Soe A LWA 282 
p= -C. EL, oni tin din. Brance «0.3 cases oe ote ele ote ole of an 1386 
Davies; onvantiquityofstiny mining... «20a Ee AeA S ke) Serer Se 
Davy onwtiheantiquity. of.tin, in.Great.BritainGas.. 20. Oo. Se: 1387 
DAVOS pawn tetas II SO, MOO Tad 2 342, 413, 1384, 1419, 1425, 1426, 1427 
Dufrené on the production and commerce of tin................... 1388 
HFS EASSHPMpLIEY CLINE SNe chk oe acento lan cn etc) afoul ct ele) ariorauian at ALBY Gulawe dN oe ou aN ah Kinet oh at ak or at oy ah ae hens nates 305 
Edmonds on Pheenician tin trade with Cornwall................... 1389 
Beypuians, tins among, the. s4/.. hl Aird MILES, AY ae 1392, 1424 
England....415, 1384, 1385, 1387, 1395, 1396, 1402, 1403, 1404, 1407, 
1413, 1417 


SENSU NW TES AO Tier oc ct alto: ch oh aes pilecoi meric ee. oi oc Sh aBs ea RETIONE, AS EEIE I Gind 5 ht EAA TO. AMES SAE 1320 
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History of tin—Continued. Reference 
Number 

Meucht wanger OD..,.,:.<.0ceiesesevevele cose le exons iexors sel aldo Sve oLeELna ee Rina oie tate 1321 
Mlower, on, the tinplate tirade:,........c.1..0tdetare binds tin sha oHoe aoeneee 1390 
UTATIGSY shes Gijs.ais ce ois Siaiel Gia tere se ipie ne) so, A CORee ec exe 498, 1386, 1406, 1416 
Freiesleben on the mines of Germany... /)s2i7e80. 6 2419. te Sotheas 547 
Furman on discovery of tin in North Carolina.................. 242, 242a 
Garrison on) tin) inthe pWniteds States-csea: Ping anos oe Ie See 1207 
Gatzschman on tin mining at Freiberg, Saxony................00. 1391 
George on mining and use of metals by Egyptians................. 1392 
Germany. om seve) foram Ree StS SES RAeHe aia de EE 547, 550, 564, 570, 571 
Grantzon, Tasmanians tind eposilsiiasnsaceieieeiiaiekee cl oar eeeinie ieee 1086 
Greathead on sources and uses of tin among ancients.............. 1393 
Grecians,, tin, among, Che .)as,., i. /cusgers eee la Sete ake va Aenea ets 1382 
Hallwich on mining at Graupen and Upper Graupen, Bohemia....67, 550 
Hamilton on discoverysof, tin:jini-Sumatram. ai ieee .c/). tis. hostess 294 
Hanks on discovery. Of tins-..,.,.,..csidss i nls lade ule cle «he ate seo ee 1394 
Hawkinsjon ancient tin trade: insCornwall «thin. ast. Ho. Biwaeee 1395 
On) tin mines of Mngland paigraice ni. Aeretaki st cheteelte see oer 1395, 1396 
Headden on discovery of tin in Black Hills, South Dakota......... 1008 
Hill on York tin mines, Seward Peninsula, Alaska..............00. 28a 
Hunt son./Britishy mining stisten. dos ah clits Lee eG sels res teks ees 415 
On: tin, trade. in .Cornwallvand, Devon... .. ciiaseieeeke Shle aeetate ete ale 413 

On tin and copper production in Cornwall...............e000- 412 

On traditions and history of Cornish tin mining.............. 1397 
Indian. Archipelago s,s... c3:ncrle Aaivcle dh Rais Mee Oe atblcbieeat cee mie 282 
TT OVA so 0)5) 5; csegaifovosspmsees opal ayavel wus Perel cs AIOE Le tol S ac: Side a BELT Oere es ats See tte tere ens 603 
Italy, discovery of tin, and antiquity of bronze in.................. 611 
James: on the Ictis; of Diodorus. 5 ieee ck eee eeieee feeeiee 1398 
On: Pheenician: \tin® trade se sek oan SS, tence ee eee Ee Bete 1399 
Kayser ont tint mining fini Masmianiad . fiers «fo cteie ats me = cletotevclelenohelnevenetees 1100 
Kenrickion Phenician! tinttimaden se. Sik. peice ac ae cathe setae ceteiote 1400 
Kinahanvon antiquity cofabine ins ireland... clot sets a cleteneereversrcletsioterenete 603 
Lakes, on, history, uses, and sources: of \tinitjitiec fe Ueiecleeiae «tte lete 1334a 
Lewis) on, the; Pnglish: tims mimes <a, os scien ie oe Sietelackarcletsderchaerarenerees 1402 
Lewis on sources.of Phoenician, tins sai ts. k. Gaieick es eo. peeaderes 1401 
TiO WAS, OM se 5p) 5p5ie, opiay'sie, disc 0) ee fe, oper epos'o; e; Sede TMokele els fe chan halal ona bbs .otals aratereteronepaerer 1340 
MacAlister.on, Cornish, mimes! <.. «.< cismisla ole slelele clelo chel be cledeleiedatercretetevele 427 
Maclean on the stannapya moll tps cic). <b isiis diel tisiehnstdle sheicderelat chekees 1403 
Maclean on tin coined in England between 1305 and 1607.......... 1404 
Malay. .Peninsula... ... sidtee Aasoeiiawes Shick elbore ye ae sk Sees 681, 747 
Ke). 0 eer AOR ERI NCTS oc olor OOOor moianco re cemocora ade cawes 765 
MAISSOULL. ,... «sos. c.0.0:s\s. 0 beMeUR BEEN br fe lle otalene Als ShLt (CRI ACSL Oleh ode ad ceend ROR Ee Ean 1423 
New South Wales; discovery: of tin: in), ..%....aei2. Bice cine eeiete ee 798, 802 
North: Carolina). §...804 0. GRR sdan d. . URE you te ghttetels so aits sy ieee 237, 242 
INaApler On SOUT CES LOL, AMCISME MEL ey, «1 wii eicusvenelerlelers)elelveleaeaeneretenelenciote 1405 
Paris' on. origin of Cornish, names, Cl. .6 ass ae 00 «<5 © «cel ode eee 439 


NO. 2 BIBLIOGRAPHY OF TIN—HESS onal: 


History of tin—Continued. Reference 
Pattison jonzantiquity; of. tin, in) Hiranceigd. eee tia. Jansen tote. sees 1406 
Pearce on ancient tin blocks found in Fowey Harbor................ 1407 
Phoenicians). 0... 744, 1381, 1382, 1389, 1899, 1400, 1401, 1410, 1414, 1418 
Plininszon} ancient, Ciniwasulh Fee Ge ese a std tasks ad eh ote eens al ethers 1408 
Polwhele.oni, tin. inyCornwalls scceee as SORTS Et eS aLee hie eee 1409 
Posewitz on, discovery of tin, incBillitonmawdy. yfies ue scktene ld. - 13 
Praagh’ on discovery of tin) in Transvaal’ lsc vei vaont gaeeenianeee 1186 
QU CONST AM a crac vay rotnsene a levshstisie le) ch cleus Guaversue lo beeler eimhe tases Grok se ay EMER te. atatae 895, 934 
Rantt on wvitasBischoit mine, MaASManiay.. 3. a. s ciewis sae ude y oekerstess 1122 
Rawlinson on Phoenician tin), trade..c soc. vec 0 ce save it atelolols eunteiehsts 1410 
FUCVET) OM evens eeetetctalenebensteneksneh oeaas ans: ccisilehio-Gaeiavaite Muara atcllios oC IA NON ewaIR oe EON 1412 

Oni differentotimyNeSIONSE Sal eicwseus wievereswr oe w wma ede eo eee ieets 1354 

On the tin-bearing rocks and tin works in the Erzgebirge, 
GOELIMATY Am rier aisvaleversteiere: Nisa lab digidliave ata ae 4, o'a a -svetere ele mberena eraehane 564 
On tine between 800, Bucy and) A.D: 1873). ../... > cawacke stots 1411 
On tin mining inv Bohemia and, Saxony...........4...tte atleeaes «s 565, 566 
Rhys-on carly Britaim Celtic, Britain, sc... ac 5 acces «leeietters tiie 1413 
Rickard oni. hiptysyearsin Cornwall 27. a. open wai neareae eee atede 450a 
Rolker, on. tin mining in the Hast, Indies... . oid.) de. ehlsehd. ster ets 305 
Saunders’ on sources of Pheenician tin. .....2coles.ceaek ane. teee ce 1414 
SAXON YE rarer iets aay TSI era aioel svn a) wis) aw w Siete sao quale oto wintery 565, 566, 567, 1391 
Schmidt oni tinting thepPichteleebinee..c.c.cieo\eleoiehecess ce cacche steelers 510i at 
schultz on) history7of the uselor tims ... jerasbieieissinch. sins. beevehds elaele ate 1359 
Schuurman on jtin) ing Banka)... ..ctahoer. sydd tts, tershd eoiverebetele = tabens, «arab honete 1415 
Simmonsyonutineinet nese lacks GIS’. . .c5 2 o4 ease oe weenie dee tele 1019a 
SIMOnIN Tony tin SMe SHINE TICCANY /s..< << a:4:< cla 4 orern erate gente ROS oi oe 1416 
Skertchly on the Herberton district, Queensland.................. 934 
Smirke on tin trade between Britain and Alexandria in 17th century, 1417 
Smith! on source ofvearly, Pheenician ‘tin. . . ai gvi ose. Jee. was «5 le 1418 
SOUth) Da kota rij srovele sicessiele o's alee SMOlG a Qeeme 990, 1008, 1019a, 1192 
SDM avers cranciei cet orehole ee Sis els solo a aie a av ab ee elie’ wliaiere cll eE Shaun NS Pen a ed OO eneeot ass 1028 
SUCVENS (OMG. eis crsctats eleveis slo's 6e eve epdla blac’ bo lelid te materele gle belebeld phe eye) (ahalois 1363 
SSUDIVVGTA,. < coi e ozenenetlotciee rolevs ahs coo edelieue: op hte ted Be 1d RE SLS Ta aici ENG ebocsina es teras 294 
RASINVEDIU A. cvsuayeusycheteneverers tates e!-ole,,ereveeiss averse 1074, 1078, 1086, 1100, 1122, 1158a 
Taylor on ~ iktis and on copper, iron,and! tinker .aietioct sts dele 1420 
Taylor on mining in Cornwall and Devons <i mc ieidisieislak, «wie «010 05 1419 
PEECATIS VA cetera: avec seie coo) ove 50 yey SUA DAS Byes Ld ks LS Ca eB oY o« ale far'n SUSTERIE ofa retehe le SIE seks 1186 
WniGSd eS tatesiae peri cyste tosses ete, ove: ter sipiateve, ood LARS SpeTEpd ds MR eT o Sore met. 1207 
Vivian on tin and copper mining in Cornwall’). nue. wsclin. wegeeee 48la 
Wiatit one nistory:.of tin’ im) Cornwall gcc. os! «5, soc) siyene, « speedouet the ache abet 482 
Ward on tin field of North Dundas, Tasmania.............cee0ee. 1158a 
Wiarnlermonmtinmine COLM Wallan, nasctsutstaie sissies elelenevsl ehoictouehnetey cole “s, fe fefeee 1421 
Webb and Geach on Caradon and Liskeard district of Cornwall..... 484 
VC CLES OM cterrcteiete rota anaiers, o> <, 5 elise ate) suorelielions le) 6. gan: elie oieiveidn Oyrerspeh TharpheavesRsde «ied ays 1372 


wWerner,on the most ancient metal). 5.0. 6 .c siecle 50.0 6s 60 a See ehaye 6! © 1422 
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History of tin—Continued. Relerence 
West .on-Temescal mines, Californial. 441..9-(),.16 Yi ak. am. Neale 222 
Wheeler on tin mining fraud in Missouri.................. O.BXTRO 1423 
Winer on metals and minerals of ancient Egypt..........0........ 1424 
Worth on tin mining in Cornwall.and Devon............ 1425, 1426, 1427 
Wray. on, Malayan. tin trades). 73a. ocean) ttl dtl. Ae, BOLE 747 

On source of: early .Pheeniciant ting: i). No. 27a 2 es ee 744 


See references Nos. 1373-1427. 
Hitachi, see Japan. 


ERItEh cock, Cz. His 04.550 30% om oe eae ee oke cI OF. OORT RA: Ente tia ae 649, 650 
Ehit cheoek;.: (HO wWard isin acieire cd siecle AAAs ILD, AER ETE. AS. See 749 
Hoang-hai, see Korea. 

Hochstetter,i Merdiman Gein dicte recess mietlem «toc eeskectere i) hele o eke meen Chae 294, 295 
Hoff aber. Aa). Be WOR IeL BR UR, PAI BIRO oe Sa ae 584 
FVoffimeans) pGywn© ies farts wc ws elena Wa Alar Phele ote a dle cevecouscshadescue VeRO BER cpnevels 228 
EUGH MAT Wes Duce oo wll ee Dee ke eee ER oh Sh MARE acum ied wh, Oe 788 
Hofman} Heinrichs .Qy i... sensors tteeee ens TS ERS EOD, ECE ET GAS ED. SP 1506 
Hohagen, (Georg: ao oie oe didlda ae viviene TARAEIS TED. SUBILIED SEER Te Bee 1506a 
EVollamid, oD: JH 4 svc sais bi as Be wee ed LOLS HEE, BE Ee TE ta, Pas 192; 591 
Honduras, .Montis on, tinsins 52) eee ae SA ace ET, Sia, Late cde tebe 586a 
Hoogekrall, see Cape Colony. ' 

EROOZOs Sie: SANE EA caries ilies ayant ovicear et atler abtratle fad Gh 0a an ov aby oh anon ana RR ROL ey IASON Se ae eee 102 
FRO RAINS, EVI IS ois oo eee te treoce fares ce URE TM Ne tattle iets eb SPE AEN EES SOP ART 1330 


Hopkinson River, see Queensland. 
Hornblende, see Association of tin with. 


Horsfield,.: Dhomas's «<cccaee ane paver Heat. MOREE DAE A EE I tO OTE 103 
Horsley, SyG@ney sss fecal comew wide ale tees 6 eel. KORG SOLA, EEE ee 912 
Hosainpura, see India, Palanpur. 

Hoskold)! 3H Diy. Qe Re Se LOL TL. I, SBI ASE: SIE eas 38 


Howell, see New South Wales. 

Huaina, see Bolivia, Juaina Potosi. 
Huancane, see Peru, Puno. 

Huanuna, see Bolivia, Juanuni district. 
Huanuni, see Bolivia, Juanuni district. 
Huaina, see Bolivia, Juaina Potosi. 
Huayna, see Bolivia, Juaina Potosi. 
Hiibnerite, see Association of tin with. 
Huel Bijjerkerno mine, see New South Wales. 
Huel Peever mines, see Cornwall. 
Huel Wherry mine, see Cornwall. 


HG HESS TS Weve .rovonaratorctatres ovevaraveh eter eliorsne tobe i elob alone Make teat Mt soc l bara 193, 194, 1507 
Hughes Creek, see Idaho. 

Huguenin, J: Ants. fss cess hhends eA het ee sc RIO, AO a 104 
Hulseite, Knopf on a new magnesian iron-tin boron mineral.......... 29a, 29b 
Fumbolt; Alexander edes see 24is3 543 675.055 Mea Beene s Sais neem cleeieteene 775 
iS 060 0 2 i hee OAS ar cris CII IOCR OOD tine Ome  ceecc 913 
Hume; "W: J. Ps, and) Dykes sh Jess... segusaeen dee aes eee 698 
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Reference 
Number 
Pmicary, Eniilinsrand deouis ome tim ii, 32 5)o/aJ2,0/r0)s, 0.01/40. le. dele ao fase) aleatdie 1350 
EAC ORM. 25! oi5i5 9 cis, 5/5 aid ede Btahtons ketal pheebeloes oth scealds dysiayd eieleS% dhas 1096, 1097 
RIM RODE cect cn oewlnicioh sons pales 412, 418, 414, 415, 13897, 1619, 1687, 1688 
EMmt;; 0. Sterryccs sss .ce sR aeR ee sie BY sil sadtate a iOcvace abate aide sts 651596521331 
Huoyna, see Bolivia, Juaina Potosi. 
ARTE CITUTIN, EL i VVio peta. ciciaie seis ip' pilav lp-s oe bales eae REy ol bie: gh ehe eet wwee oe 1507a, 1507b 
PES UAT SOM AM ak ops. ty oh eps ez eteneyolisy sre ea vel oh classics oje.e! oat tele ava 2TH costo btect elo maleldietece: 1620 
Hyutga, see Japan. 
I 
Iberian) Peninsula Lowis on) Gini. os ye Ha Seve ote ete atk haters tise retete 1340 
Ichoca, see Bolivia. 
fetis: of Diodorus SiculusOmMawkinstons theses. s. PRR, ae Ie ale. 1395 
SPAIMVESS MOM MCIS Aiea: s (sca. slaw otalies a venereal o ov-sicsl shale) aus opasielfovenele Woemeteterene alae tay SR et, 1398 
FES VA OTM OTE ELIS es Srv see x cyarck om of one! alay et hat steht olor ot ot oh elit ot uot ettel tabolaeetaerae stele os 1420 
Idaho, Bitter Root Mountaing, tin in drainage from................ 214, 1201 
Blake on tin in streams flowing from Bitter Root Range........ 214, 1201 
Tae Ome CUCM ices 5y wy ot cole) ye coh sel osee) ci olloleeke leis, croc) SLT ers taDare ot eh stotehchot te ors 1202 
Kem Prom tintin o erie i. SAR LGRRET, S EEO ee TS: Std of 1213 
Lindgren, on. wood: tin on Mughes Creek .....:..6:cc:sscrcrore bles lb atitels wl tierele 586b 
See also United States. 
AEA TAN OTL OTN Of ETL IC) bya 2 cy eh cuts sh nck cian sp ai sh sy cb cvevovior en avers <1 opey exex'ever cussolin shancterebabere ake 1389 
Ilmenite, see Association of tin with. 
Impact, screen, used at Wheal. Kitty, Cornwall... 2... as. ssf. ows lt oie lel ste 1652 
Importation of tin: 
EUUSSTASeEUSS S189 Nn we ronaieuetoley ahavacagd fi os aL ols case toler efoto eit e olay sranetanetaas Seco ote 941 
EGIISS Ham AG es crave st svete claire eievaveaieretouesa; 8; ocarpTelaishe «scree anal sparane Pal esse ear weneire 942 
WALCO AR S99) tO UC atGsi)tevckelersicissslerslovere's o's’s) 8, sveteelepensieaieopensrehenahensl oie otsers 1222 
India: 
i ALOT Ney epee chara te etateceys ole, siakess'/<l'soey's (otrolel'e°o\eeyetetel shen shopahs chats chaee cop syens ys 589 
BAS CAT ea bi MeN one ctep ela tenpie’ sh susis aim ecess: ops polarons [or sterare skpusyeysceisueueTeneions enays ospeiaye 597 
ES STUS EU eMALLMIa HIM tear peneders. cokes Yoie\'s vevoieves ovetsie lice s sire arays erecenaidreusis; aint cise sus 596,, 597 
IB OMMMEEYADAU LTA TM ere cavey aver Moe) ave cs: alco aeeelscavs yells eyeb ene .ausiele meres; sueeleLele ogeneskoyeuaie 597 
CHO TAMING SULT PUNT TNs avey eg ciairetols)'si 9) ecayey siresenssaueieve) siieys 588, 592, 598, 595, 596, 597 
az arias Me Gistrlets, Clin Ties < ccicicis chess alee ailel cieneuaie crease 588, 593, 595 
INUTEOCOR INUIT ea ONAN EO), UII, Gs aic cusielsteve loners) sfeienc’siole) oles 592, 596 
NAUINTPEVE es DNEIGN EL Uronsyren aero cre: cre ele cerolioia veileizeuel et si'sy se. sites ahoveser one veh one levartanenstatenede 592, 593 
SULLA CLIC A Ula, <a eieys ici o; ¢ cere'e Vale Conceal es) sie: oheuevarehoua onlcuetaete mbaictsliefaas 592, 593 
HO PNM ACU MOME CUI WAM are; isie clevela-slenayeleel elelielersiorctershalevess susicrekenc slene ereterets esate 1313 
Fermor on the manganese ore deposits of.............--ecccsscces 590a 
GAT Miya net U LINDT Peta rare ols. acl crel es} avecte, skater overs a0 4/6 ofel ore eset suelelievevelelalenavers Wao eheeda 598 
Hollandeon tina. Hosainpura int PAlAM DUE. vis siete <0 s/alels | clei cieie ccc ole 591 
King on tin from several places in Chota Nagpur................. 592 
ERUMTT LON ELITE ETE Ce ai oe eee rel eney tiene nicita et oltorstellstslie aie tere oidietone ata ererererer'e 598 
EC KMOTIMML TE LT Tet ANA eater ater creat et ch ale eicie ee tia a eect ele ee eae antler en enal ae 1338 


HOMISMOEMILIps pang): On times renctesisctcretersis = ss eve acca sissbolee.o euccel svai's 1350 
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Mallet: om: Cink imlec.lertitereveteretereressatete ee ELS RD BUGIS, TIT pr eg EE Sr wees 594 
Mallet on tin in: Hazaribaégeh, Pihra, and Simratari <....0..c00000e.4's « 593 
Martabain tin tin Wee ene SER eee eee ERE SE RARUKA 26k CER 595 
Medlicott’on tin in Hazaribagh ‘and: Martabans .i2:.t¢..05e0 260 ook 595 
Oates on tin at Narungo, near Baragunda, Bengal.................. 596 
Palanpur, “Hosainpurary timwat sci cose cule clnsls eich cletrerie ie cretion 587, 591 
PHillipss and LOUIS OMFEUM ME sroversscteres onchavecohecahatetelotevevehcteremeree ree eee 1350 
Rudra on tin in Bengal, Chota Nagpur, Bombay, and Bastar........ 597 
Stephens) on tin=in Kumaonvand Garhvaless 4. scenieeecesonneoeeeeee 598 


See also Burmah and Asia. 
Indium, see Association of tin with. 
Indo" Chinas. tim sini sds, otreetatecio sa hese Sees whee eo Ie Cie Eee eee 265 
Indo China, see also Malay Peninsula, Siam, and Laos. 
Induwehena, see Ceylon. 
Inecallseiwalter Renton tepeecceiiccieieiciotiociclcis eee 229, 776, T77, 778, 1332 
Ingoda River, see Siberia. 
Inverell district, see New South Wales. 
Inyo County, see California. 
Iodide of tin, Hunt on influence of magnetism and voltaic electricity on 


erystallization’, (Of... 6.5 !jje.s 0,000.0, Se eed aye hatilelo tte tit DOO ORES ee 1619 
Iodine, Personne on the combination of tin and..............0..ceeeeee 1550 
PMSA Ay MAT Kors siverccevenoucnsesgorsxctesebodeneatekees peierehenexevsvepeosreletoves eyes eeeretalens die Colere del 1098 
Ireland: 

Ballinvally; -tin: «ates cc vapcsdetee Glod d dak. BEAITSE RAE Ga aoa es 601 

Coolbawn,..tin: Gin). Ssc:s s.cisie ores eainiis. one. 3 6 ies) Nae Wire ee 601 

Cork; ‘Kilcrohane- (Sheep Head));: tin at. cs cscccce. Heese eres. sete 602 

Croaghan:sMountains’ stinetimertotc 1.010 teitottcietete setritoltoeten ee renee 607 

IDA o) bb clean ececo) Kova yeas aver: \ orp have rch oue ch ENCE RE RENE RCOT MAIER CI GE OO NO 600, 602, 609 

Dalkey vat Kanestowm: slodestinvat..:.\cccstemciks elstetercis sista ieee 602, 603 

FQ WS OM SCIM TIM ee ieettetnteee ale etole oie oie eolee eteeenle ene ola eee reer iererertene 1320 

Fitton on geology near Dublin and on tin at Wicklow.............. 600 

Goldntine Rivers timtong as eeertowl«. s.0 cite oir bate ae eee See 428 

Henwood onutin and scoldsimWiCkl OW «ccc sierersiere ercvateinala cieieicietaleaetoreiets 1327 

Hunt, ony mineralsstatistics lS 53—19065 ..< sere cletecis cuales evo enero 1688 

Kerry, Killarneyi< tims athe tee Sie «candace caption RG REE ELE 602, 603 

Kerry, Loughieanesstimmaterctyacistis ac aiere ines clei Gicieieinioe ee ree 602 

Kinahan on tin at Ballinvally, Monaglogh, and Coolbawn........... 601 

OnstinginyDublin.wikernya Cork, and Wicklows.oer ee eee 602, 603 

Maclaren) ‘om jtiniin) WiCklOWiies cs. chewsehe linia leaieenieionice Mee 604 

On gold and tin on Goldmine River, Wicklow County........... 428 

Mallet: ion: tin 3in> Wicklow aise « sate-sae ckepeie etic eea en ceric ee 605 

Monaglogh; stin.< iniascemeseici tes cick oat eee ee Oe eee 601 

Mourne Mountains y tim yin cyei.je)css.<1> «\aasvevsgsiolsiedevelototele veers evar ioe iere 603, 606 


Seymour on tin in the Mourne Mountains... 2.2.2 sc sets cst eee oe 606 


NO. 2 BIBLIOGRAPHY OF TIN—HESS 315 


Ireland—Continued. Retoronee 
Smith on tin in the Croaghan Mountains, Wicklow................ 607 
Weaver on tin at Croghan Kinshela, Wicklow................e008: 608 

On tinjany DublinMamd }Wicklows ccc er «02 cbs. ceOe tte 609 
WACK LOWeabiMeiniy.yayeicincrerncrcee 599, 600, 602, 603, 604, 605, 607, 608, 609, 1327 
Croaghan) Mountainspvtinginis So eek 49 S88 Seo 1G RAMS 607 
Croghan Kinshelasheareae Cine dMyscyeictckcnssencscucusienouchencvelttehta cher ste 604, 608 
Goldmine River, Woodenbridge, tin in..................... 602, 603 
Ovoca <district, -tin. Teo sa eS A eda} eseRk ie ellie 608 


See also Great Britain and Europe. 

Irish Crétk, see Virginia, Rockbridge County. 

Iron: 

Ber. Alloys with Ain and other, metals... 0.2.0 200 ooo oveaitielidee st 1452, 1502 
As an element, an ore, in manufacture, in commerce, and in history. 793 
Associated with tin, see Association of tin with iron and the different 

iron minerals. 


Billings on alloys with tin and other metals.......... PS DRA. ELEC 1452 
Billiton ois ce eiae stare ove pteverers ee ei viendtcbets Sad) LTR RRA eR AO NL 126a 
BOVE Va re ek sine ue hovlore ceca evetare neds earl eie's Stes otletel ol et 0) ha RR TOR SHED: Oe Me aes 155 
FRUAAT ALS MLCT ASS CIM er mcmetaveratete st alietona: ch staloletelictel «isl sts velicceltshaletatel ceaiaiare woke. eye 191 
CAM PALTLEV ON MIIN SS WO sterAieke eis istels:sfelaiatets lalate stole etoveteristers oletetetate aes 1309 
CELI a oy os ar ct ver hak oh oes SR uel Neh hae MMe es he ALT. AUR ACRE TCE: 8: 267 
COMMERCE, WOE ca)o cica oe Reese det T Thad) ALAMOS ST TED SCY RO 93 
Cornwall: 2... «2. 2 MARE Rae RET, ATs Waren at eyes 455, 1617 
AT ILES te ODO GU CULOM, e OE cyte at olay atch circ ol oh oso ou.0) ss wavs oe ovo oiies sores MEL Talore RUTTEN 1420 
Say bless (sec sie sili) pepepyemeneeswe neyo nonanake vensraive se'clesiconasre sans scNoweneyake ba sda eho ode vee 1420 
Emmons on occurrence in United States and genesis of minerals of. . 1206 
ASU DN TRUM AS fs aes UG GER eee oy os pray ob ckicn ov od od 3) 00 3h oh'oia) 0k vi on we LARSEEREANE © Shae BEA ech eare RDEV RDOROL 958a 
HMOMTAKOIE .ON .AEDOSICS) Wy SMD STA 5s os eg os 5-0 01 oh os scr ono: Stal», SNS wi heho Stemnatete 965 
Friesleben on deposits near Breitenbrunn, Germany............... 546 
Furnaces, forges, and rolling mills of the United States............ 793 
Germany,.. Breiten bruni sya oo cachecstele & ~ ofancietalcete tc ela ohare oafehe: doles tats 546 
GMCSMIA Ie 5 x snocsyonen eyed vetst oy hobep on sl oncne yet efes on a¥/0).0h oy ovistis sai) ah oliatieniot ch ce icin Ath sl aoe ae le 580 
Grosierwons dn Chinas oor soe oa sek oe 4 oo do ecole o cartel ces of ctr eka hyed rs tose See 267 
Headden,on-alloys. of -tin. and! siron, .ete!. 014 10. Fase tal. SI, aloo ne 1502 
Headden on iron compounds in an old Cornwall furnace........... 1617 
Helfer on iron in Tenasserim district of Burmah.................. 191 
Henneckeson occurrence in “Persia... ssi: «vis Tellboioe & «Eis ola nite Ake sdeduelole 864 
ENTS EO TAY, ota O Leas ever nancd ot oved hat opaVav chet evcyas ckoncn oh oneb an ehicnenen shopateheythauecodttnopeeea ekeaetttetoh ie 793 
Hydrolysis of salts of, in presence of iodides and iodates........... 1537 
Lesley on furnaces, forges, and rolling mills of the United States.... 793 
Manufacture: (Of 3.5 4IR ET. OAR, AERIS DAE, Oe Le 793 
IMIG Bis Ours peter. v er cr eestar sce xorarower Var swavattattattecter ota Aledo Steere RUCR SEI Rvau ale ieh rahe enalee 1309 
Moody on hydrolysis of salts of, in presence of iodides and iodates. 1537 
Pilz, on, deposits -in' Cartagenay Spain’ 260 00.0. 8. LA RONG 2. 1040 
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Iron—Continued. Reference 
umber 
Pearce, on, separation from tinnonewe, Haseek ates) .1s etek ethtoet aie 1547 
POTS1a iain /cbeal lh Weare alee ORME U I is SERIE TORS Re 5 ACE TERT hircBat NSU MER Be 864 
Separation from timyores os Hew < 3 ened rats a aah aes es A a eee 1547 
SIDEriah ey VE CR ANANSI, AI, Ne tesctecwedecedetekatedeaskblol Neem ana aON 27 "965 
Simmons on occurrence of ores of, in Cornwall.................000. 455 
South. ALLICA AM. Gee estas oe ovale ERROR RR ie BLT ate se 3C 
Spain, . ‘Cartagena: .... Biwi hk eh sao wae hae Sosa alder dkcss 1040 
Sulphides. of, associated with tin in: Bolivias tii jatties. Sve)... 155 
Tasmania. sith. 26 Ratoete clak oo oR Se SESTOU A RHE ORE s BaceLOwg 
Tylor on earliest production of iron, copper, and tin...........: Pis7y. (1420 
Trustedt on iron ore deposits at Pitkéranta, Finland.............. 958a 
United .'States.ni sc. chekin nat os vcs atlases. att os ORB tee eee wef 193 
Voit on deposits of in South Africa................ Si STATIONS UN Ad 3c 
Iron arsenate, see Association of tin with. 
Iron oxide, see Association of tin with. 
Iron pyrite, see Association of tin with. 
Iron sulphides, see Association of tin with. 
Irvinebank, see Queensland. 
BT Val yy) Jo Die hoe Seals Sha, Soaretehe chev ole: aten Grace. ated airaleteon ar/0 a PRESS eae nee 1010, 1011 
Italy: 
Becovand Thonard, onicin ein TSCA miyiantyerorrelevelalevcssversysrsreney eaters CRS 612 
Berget. on. tin,in Campiglia. Marittima, Tuscany...... 35.30. .c9a80n8 613 
Blanchard on tin in Campiglia Marittima, Tuscany.......... 614, 615, 616 
ES PA ULEN WOM CUM, TIN ss cotaitc fatosrentcbettons tov ouiot eval olicvtcon efisueitonepel RERS KCC A CET TE LA eee EES 617 
STO WALMO MGCL: DM shhsssienere soy cane melse Wovens eae uc ROK oie eae eee OR ee 1307, 1308 
Caillaux on tin in TP USCAIMIVE. Be AN oo LTE ha ib alse Slee USELESS 618 
CharlonyOny Fim Gin USCA Weel: ors:eHercievonecevoncusveversich eta Pala eiacn Ea bg 619 
CHURCH On PEIN. AD oy.) sibnercoveseiotesoieven sy si SUSAR othe, ele Ore A EPS RerEee 620 
D/ Achiardi!) ‘on. tint Anmad? eeieil se . Noak. nee a leeogahosk seadalgene 1313 
On. tin. intCampifliasMarittimas! (Tuscany face. smiete lad. ceieaiceiie 621 
Dalmer on tin in Campiglia, Tuscany.......... grhad ahh s,s ee 622 
FOP mst yom Tim Am sr sich siscororcnepetetenc delle sous ds cavanepolevecoravexekel eps key tevoreuerons WRC G aft 623 
Ma WS YOmly Lim! pines: Seis apse taro aia les a'esishaneuanakerarsranes SENS. wh oO. Ta 1320 
Huchs) and ide Lamnay ,onw tim’ iis. ve duiele tedden tale Slade etek ei eeae nee 1323 
Gurlt on tin on Monte Fumachhio near Campiglia, Tuscany......... 624 
Herter and, Rath .onftinpintiCampisliat,. scitessssieck om kh detest. doe lee 625 
Langer, on tin Jim Tuscany ecco. ceeds stdin Set evase oer « Ri eke aee 626 
de .Lapparent, omy tin’ Tey sii iigeyetessveveuc oo. «, stavsdastuolulevaderosseuet clase Lela 1335 
de Launay’ (Puchsiiand)) ompftini mscceness uk. lo adie dee eee 1323 
Lotti onatin finiiCampiclia sMuscanytir. vais .cestis ke see nein b cies waiver 627 
Phillips on tin in Campiglia Marittima, Tuscany................0: 628 
Phillips and) To uiss Omi timpatne yey. sre: oceyaderedeborevevetode eich acter ovareeieren tre ee 1350 
Rath (Herter and) on tin in Campiglia, Tuscany.................. 625 
Thonard (Beco and) on tin in Tuscany....... sr ao ete verb he pd rely of 40S Ne +) 612 
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Italy—Continued. Reference 
Number 

PATS COTY ACUTE IN carats ioctl oie is eanco hates MUS UnGa toda bel reer sel intotesedouolelt 612, 618, 626, 627a 
Becks OnmGiny OnE aia caer etary ceva iaucvewcasnosel teva tt deci eeeen ea tat deus: oie 1300 
Bocehegriano; tinwin i GCOPPer OLressOl. as cess dec ce os-celo tht otted ccvae 613 
Campo Alle Buches tin ative cases eeOats Hos ORE LE AES 627 
Campiglia, tin near. .610, 613, 614, 615, 616, 621, 622, 624, 625, 627, 628 
Centog@amerell esstingi mathe. eich ec aeisucie ove siete eran sees 615, 621, 627 
MEAD fo cae ateUTD AO Me fag, Pepa avec Nee eae ae ola ra deka se ae ao aucolhe ae es SOM hatte alniee 1300 
Massa Marittima, tin in copper ores of. ............cccceccceee 613 
Monte, Calva. o tim Mean ccc foie o\s)s.0. 916 666-4 05's ne Shee ER OO ee 613 
MMoOn te HuUMAchhilOs tiNVONs2:. sre saris «6 sc aki REI eee ke aa 6138, 615, 624 
Montex Valerian stim OMG es ciele oecalene o eevere, srlet ene Mee atheros 618, 627 


See also Hurope. 
Itivdliarsuk, see Greenland, Godhavn district. 
Ivikaet, see Greenland. 


iF 

SUCH em EVO tre silisiencs, aheye, eirovens oi oseiegeicoh heuer orsasusseroi eos so: 0) AE EVE IPOS anos Got lo TEES TRAE 914-918 

BEALS OTD ye OTN Maccs eaten hey eterec arenes ba eps tae cies ote a cies ios eg & syrepactey 6s'0k 8 Siaiiostemalsl ens 658, 654, 791, 792 

MAGES O Tapes [ey SmpE Cored hencnsrcicy reteset ed orev esekeiors cick al ohe ecleiaveial a ahes auaueeuchanersceu atch Ret 219 

Jackson, see New Hampshire. 

BURIS OH) SEAM ays ee Loner atcha TV erat open heise at eevenelia los eh Digna (eG ohaladinl avo CeCe he can eke 28b 

BU ERE UL Chisel cng les ays 6 's:'clretict avaralayod eh cer omeneveliereile\ra) $-(eueiisis) s\le),o 6: o CURA ST SLANG STON STs MAL SRM o VEN Ae 825 

Jahor, see Malay Peninsula, Johore. 

Jalar, see Siam. 

Jalisco, see Mexico. 

JVB TONES Tis WET ARs 6 Prcheg Ra CUO RC TTA CI EE ROR ICRA EMS TENE Dee © Ae 1398, 11399 

FUSE. CSOT MME CO DOL Us rot craic scavova reser siose) fe: 6) 0/8. -ay'8 ay es disp s/'as a) ab epaian ay var er akan ore eapey sean 1621 

ADA MELINA ios, 0:0, 0c eyane She choise «-sie.oie.8. 0 sfalsbrels deine smge tao ee ovo tte « 629, 1672 
IBECKIFONY LIN AM 5 )s4,siaiers ateveieie.e &ieiew oie os eve. 6) ehetene OR are te eR a PRUE ee 1299 
SUT ORE LIN: MEIN 8.5 clove iia oetoie evarelievayietle “aber seifo: a: 'oyie ip REN Se © aNeva ee toda 631, 632, 636 

Wr MINE! Cin IM tHe se slecsheceits. ot eogsene- ok Lhe Bak hs ode cist he on PRESET EU a chev hate - 630 
Ohira-tetsu-sans CUM Ii. csc es ce eles 4 0g aie ee eh «EET LC. SEER: ole 634 

DD PNCITAT GT OM CIM) AME osc. csc oyecio te cies esis os veculavejeieLEeP Mele RVG oi deere Regt 1313 
AWS OMS CEI SDT 5.5 olen e allenateic ci sice lela a) ols ont oreveletalelaretele era olataetiarees hic tetate eB 1320 
Godfrey on tin in Bungo and Taniyama, Satsuma................. 631 
Ea wale SUGCATIN CLI MCAT He. cic, cto ecarels wrere je. suelole lonenelererumerelin ehaxevewere le eilebetteic 630 
PEA Ga Tee Fa Tiepme CUMMING 2 cy leelns sors) o:cotycs geivetts.20's/gegn co uninsusvlye gs de, ce baiohiantole weveKeie jous War ae otap NORE 632, 636 
ETO a ene DTA LIN ey hal wae -aire taphajsci-w c)“a8, 3.9), Syiahs)’s, ar"a) 9.5) wrenalguataneie sergiar ss Ramu ENE tise 636 
Jimbo on tin in Mino, Satsuma, Bungo, and Hitachi............... 632 
GINS NTT ISTAIN Gs HUIN NON sis scacicker cies ete the heeheus ceuououetereuonclous veksle de phexenesehate. sie 634 
Munroe on tin in, especially Taniyama mine................. feCh Beaks 633 
VIVID Cy MeN TNs oat thie cient wisi ol Saaasmtn peal eha ietuedea ens ler che Leno ielc dee wehetaty eae 632, 636 
Reinson tin, in! Satsuma and Buneoe ae on. con scree + © othe d tha bis ek 634 


tole Om. Whi ibteys Speen Go ob Oo coo odcedoodanot Oph Tomiie tarsac 1357 
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Japan—Continued. Reference 
Number 
SAtSuUMA) CID GAMG «sais ate crarnh's Slope weeeieue arb so) wipe mami b esate et emaemieneone 632, 636 
TANT YAMA TUN! SAM ayyaycic ya ve dene vevenovencdoneterens eit ieee oe 631, 6338, 634, 635 
SuO3, Ei gM: Seiasiis-cfdore ceavageiecelore ttt sete eee a MEE ERAS II OS sous 636 
Takayama,, Stream . Cin IMCAaI << s.o.c.< (sie soto Wie lo are tieiere ortraints: Get enteral as 630 
Wadaton.-tin industry, diSO 7-892 82 ail els Geir tistetetas cleba ovate ns tencetanotel elles 635 
See also Asia. 
AVA Ss Gs ox ass ape ne denekavtoverrs, « 1s/alereneWermeer lov oer ee ane chaaa auatetcrclts ate clonanea MAC ecaenenee 416, 1333 
Java, .Cretier. on) tin, at. Batavia axe. To Ee Te. Ben elet a «ie 283 
See also East Indies. 
Jelebu, see Malay Peninsula. 
Jenisei region, see Siberia. 
Jeremejevs: Precept: yeas oat haeeel ears ois oe Mie ne escetlees ee 1622, 1623 
Jerusalem Creek, see New South Wales, Richmond County. 
““Jew’s House,” Le Grice on at Trereife, near Penzance, Cornwall...... 1518 
Jigs used in manipulation of tin and copper ores in Cornwall......... 1656 
IUMNDO MH MOTOL AS: A iperoirrs fe wteper PAE eho ceani eine) ool ween) aplede tevepeiousuchouslomebelchenstelenekereiatere 632 
Joachimsthal, see Bohemia. 
Johanngeorgenstadt, see Saxony. 
TGHNSOD SFT Bees x snsvce overever averioratior et stot chet ey ots" ataliot ater oleic! ol el etal er etot dielicvel evel ie elaeeevaiehete 1183 
Fohnson,. J.-C... Pi severarcavsrdaees sh ssaassegs aeeaseisens weeeeeee 51 
JOHNSON, Js Pose Ko avenss, sieGys Howe Shaye aco, ocleye sere sie oces sn SS ONS ee ee aie eer 2a 
Johnston; «Ris We svsedaconndiaud kone od sowe saat oA ares aidiad diouanetelate 1099 
Johore, see Malay Peninsula. 
DOKL Ye SOW s6/6 ta disce.sue «sco. 6: oes eel ereiers  orsllo Jove, ooo steve ohare Me Senate rel ai iol scorers Reena at aie 68 
JOlyEE Hy, ANG Calourss, Acie ops cocsc/n/era: 00 iarevole siesta ei evenoleretshotehoncnereleeetornenen ented 1508 
Ge vTOM SN, Ws Fens ssctcud.« wiateneromgsudekerniens sais © eielekoce ratelo ateleueies ee ianeneete eae 105, 106, 107 
Ges Wonh, . Ti. « Dinien.s ww canon v.01s © tle 'o e leife folate ‘ibei%o toto terns tote frosretaitellene lenovo eels SS OS 
PORISS CM, « Hewes wien ateeh ct at oor hak HN AA aha st ak tat aM chelated shoot oh tal ofl at et chetonare al ners loleieiees 1050 
Josephats Valley, see Malay Peninsula. 
Juaina Potosi, see Bolivia. 
Juanuni district, see Bolivia. 
Juncker -<(Dufrénoy,.P: «A: and)is2so2s25 05502 2d Oe BI ee toe ele oie 507 
Juncker. and .Dufrénoy;.P: Adverse eeecssccsa rts OT ee ee oe lero evens 513 
Junk-Ceylon, see Siam. 
Juwaa, see Persia. 
K 
Re Waker he ork re ora eter Te ete Ie% fo %e lo tee Titete Nastete % felt WU tebe nilohetehe diheteneiens 417 
ded Kalb;. Courtnayias ae «das clelna cons se satel ola clsbaleislolelslictene cielerc ofa helo istclel Tete 1334 
Kamerun: 
PTA TS DTN ee ve WG vs rene tele alle ate OMe Pe Dborte Palle Po talhd st tka ina Te ne Roldan suet amewratta ant Renal SRNR 637, 638 
Mawns. one tims ims 4255 hs EE Pe ERE. CNRS EA EEA RED Revere waitete 1320 
M&Gcowoni tine ine 681 wk atk orm Sree meine tte fo sole miter taperpepel ened stakes 639 


See also Africa. 
Kammun, see Siam, Laos. 
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Reference 
§ Number 
Kampar River, see Malay Peninsula, Perak. 
Kamunting, see Malay Peninsula, Perak. 
Kandawangan, see Borneo. 
Kangaroo Hills, see Queensland. 
Kaolin: 
LlenmeckevonyOCeurrences UWE GLGbals, crsrvieielereivevs or cies cco! sie, 41 e/-crre1's, orescolth a} of eESRes 864 
See Association of tin with. 
Karimata, see East Indies. 
Karimon Island, see East Indies. 
Karlsbad, see Bohemia. 
Katanga, see Kongo. 
Kayser, Hs W.-, and VProvisRiChardis..< c\cwic.eve.s dake sea cthe in detains ofeints oistote 1102 
SAV SOM SHEL. SW iic.« cic.c oc steer teehee Om eLeDo Rolle: ohttolavetare to:lometetel on bie Witla cao mee 1100, 1101 
Kedah, see Siam. 
Kelantan, see Siam. 
Kemaman, see Malay Peninsula. 
RPO TTND reba Hyety els us arc. citareron ete vette ie Voter sirens es eT G Sesh ener si STaMTRR Teoh o ahtde, Atak ats 1212, 1213 
Kempen, A. R. (Brandenburg, H., Weyland, A., and)................... 1456 
eer ton CSW kt). cise ce es eae Tdatoise ee EET ree ewe 779 
HREM GIG KE SOM ais. erates pence peter alecaroie cave ot ole o, cic POA RRS Rea ols eile Td ores 1400 
RITES OU GAAS, el sess aii cs:ay ob op chav AV OMV SETTER Ca cRaI NCH cuSV keh ovek halane sh oney crab-ershsyenel Shh aRheiG eee eae es 1509 
BEMECE DP OT at voercxcnshoncncksvcb hee BemcROwceeRhaked bok ovouorcnan seen deke cheba cy Mtben dela Stara Sachs ac 946, 969 
ME TTOTING iH ee. 5 as sra wialaietane o eneue oar ay aloes eieyelieror clic: vale otbae Mate Nelate MEI end 5 ais 514 
PERSP NEST UNON SS Se so ck av'oe Sb ovewsn et secon ec ea Never eb ov avers DOH aWeh ov on LareA ale MEAN a holet Ret coe ahs 418, 419, 1510 
ASCE CN EDS TVG. 5/5)5))55's) cits: 5) aeselsnsndisiavsiare + <i sve SerAeNs Abbas RRL arthebetans ctor 515 
Kerry, see Ireland. 
Mershawe John: Bi C, sade adasa gan POA Dire. Oma, dosent 1511, 1511a 
Kersten, iC... Miss. 6.0. TN eats Shalioilaite co: slssbts) o Pasta MoM ee ALLIS eect Aw deume eceheN eho ete 1512 
Keweenaw County, see Michigan. 
PRES ZCT: ISU Netctchehchs level eerie teeta saber ar eifavate cl nile o feai acevo Sie-e.s) sie ero uereugioevalhe eacmeletene 23 
eleviessaused din) (Cornwall ers ete crsrereietsiseysieie os; s orereiels ones chevensleleveietsarel iso 1656 
Kilecrohane (Sheep Head), see Ireland, Cork. 
Killarney, see Ireland, Kerry. 
RSS rea ba carTaen Cu ssr EL ssp sec chou sree NOE Neh MOE Sok cvierlascu HGIGs aS) tclovrat-o ai dlsteylel si orakeve. ovale ees 601, 602, 603 
Kinebetungen River, see Borneo. 
SSID IV stays: sifai'e 01S fo, © a wu ctiane fore tone forte Sesira (a (w (Sileveyert lena Ja io wae S ee oltae il hana Ska ReeDe, Shain es ohtedls 592 
ESITT DEN VALLD oooh «ak she 0d oveh abaceltoye teh eteraictecs ahaa Gh syaie aia ea ola a SLOGAN. ome Ehsan Paeeeeane 195 


King Conrad, see New South Wales, Howell. 

King of the Ranges, see Queensland, Watsonville. 

Kingsgate, see New South Wales. 

Kings Mountain, see North Carolina. 

Kingston, see Ireland, Dublin. 

Kinslfin Island, see Japan. 

Kinta, see Malay Peninsula. 

IKSEES OTL WA, Htc lettehe i's 'sifs ia tote, aiveke ldeio Ne lo eueiatelwlece «a EEFOIOs IA BOY Aeawo eeilebates 1229 
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Kitto; Benedict ...2.5 oc... 2nc ess ET TS TEE Re SO. siee . TOV The 420 

Kiura mine, see Japan, Bungo. 

Kjerulf, Th., and Brogsger; W.'Gs. oc occa ee de. .<ss RIO 99s eRe nae . 826 

KdaprothyaMantinegstele1 sen eee re bo bas os ADORE eleemic abla s Le 1513 

Kledang Range, see Malay Peninsula. 

KG pPSteing: An. ss sc ewe ise ois se eine vo 0 ce SRENIOE- sb RISA ORIEN OES Ee Hb bil: 

Klockmianny Welter ovatelc lo aie taletote te leo hes cdl eae rcPaicte NS Ee sign een LOS 

Klondike River, see Yukon. 

Knight; “Hnoch'}. cc). veo «sos elehislcleie cide Sette Tile SEBEL ae Seen 220 

Knope, “Adolphlosceie sen e cero toe is omits oe Cielece Sia areeae nee a eae 29, 29a, 29b 


Koba district, see Banka. 

Koetong, see South Australia. 

Kogin-Delume River, see Nigeria, Gimpy River. 

FROMM MAINT Walal ose) css Heloise ye Cete crave See Te Ch he oe a ene ee ee En eer 1624 


FON LO SM AWA Seis ee cs Se rneee ake ocho rel Sead ie ALIS ie SE RITENIS SLD eet ete een aa 1287 
Buttgenbach on tin ini. o..f.o..2... 5. elena gate sae aoe 273 
Ongtin ne Katame aie ce vstatevaistetaieve wis gars castes elas cnehe AICRAAE ss Se 274, 275 
i Harrell on copper andiitin ini Katanga’ ..i. sadeadcr i$. oe 276 
AWS OMS GLI Umea Pasay eke ve etiere weiolaus save ci a Goatees eet ct naka a Ort eS 1320 
On) tin’ ing Katancay ares eee ee rads Soe Soe dod oe oe ee eee 277 
a tame aint Slime, vn ae acne pere cag) 6 Bo A se ee en 274, 275, 276, 277 
Bus ane a mimes pity Wie eee Ney yl sect aaecks cay etec cu cweuevcu eeu crceee tiene eae 277 
COPPE|T. ai Cine As Goi saratesas) 5. oyo.s aaa 8 et alah came tere ece arena an eS 276 
eualaban Riven. tient ar ys cy acprs csc svse ceca ee eeu eee 274, 1276, 277 
Lute RIV EL, elm MOA rs hyo sieve: sh oder diene ceeiag SeaTac eee 276 
Macroix Son Stine 2) ee eens a ears ook beet eee Ra Re ee 278, 516 
See also French Kongo and Africa. 
derkonineh, Lis vand ecrnemier eA o.8...2 Peek ae ele ee ee 1474 
Koorboora district, see Queensland. 
EROpP OEE IM oi ./a.50 ereuetsl sr sisiteieicholeternavels sus soto. evever che ten OEara eileen ote tore cee ae ae 296 
Korea: 
Fawns on tin im.ct...2222 ee. lutein. sae .,4 dead. Goose aeee 1320 
Oppert on ‘tin in Hoang-hai.:..5..... 6.5 Ete. aes Se ore 640 
See also Asia. = 
Korzoulchime, (Je At 6 jie ocls sie cc oles 0.0.) oases PACTARN Ee cee, cED EEA cl SE Soo: 970 


Kotchiou, see China, Yunnan. 
Kotiou see China, Yunnan. 


Koulibine,, So... fe w i oe es SER Sa Bee te se 1690, 1691, 1692 
Kra (West Coast), see Siam. 
Kerusehly GR iineh scsseve outed tte Sea omkeiein' sisvorene ore toca F. Ha, WK 947, 1257, 1258 


Kuala Diepang, see Malay Peninsula, Perak. 

Kuala Lumpur, see Malay Peninsula. 

Kuantan, see Malay Peninsula, Pahang. e 
Kuchai, see Malay Peninsula, Selangor. 

Kuils River, see Cape Colony. 

Kumaon, see India. 


ee 


NO. 2 BIBLIOGRAPHY OF TIN——HESS 321 
Reference 
Number 
FUN CETNATSCH; WIOSSD Ws eye cick tere w to re rs la solic) iwwhaiie lois rehooile Toljove © Teg TA hs hei Slats Wisi ole hehe 421 
OUEATVATIG.G.4 VV MCA ON dbs aotencrevencnoronchsnslevonohenersuchopehowcboul het cc atduhe, erehe tole: hata sie ote tenets 1658 
RUT ZOE eC iG sya) suave sic ic eponekeRette ee eLo nt oo RecA MERE a Mae Red ear eh aebldegs ate Chaves ONE R Aha ace 1514 


Kuochinchang, see China. 
Kuruwita, see Ceylon. 
PSSST ASLO IDS clelG souceeravapeecuctstevawekeyetotevenshonsns tc¥onctcnoRovencKoneWolsieworaitavoueveneNepevcvasessRens 1183a, 1183b 


La Blanca, see Bolivia. 

La Bolivinia mine, see Bolivia. 

HPPA OUINS we Ast ctray sola ons ies cose aver echo tavotel ei ielaaie oS aise erase ele ole; eiialere lop ola aatenag 278, 516, 644 
Ladock, see Cornwall. 

Lagos, see Mexico. 

Lahat, see Malay Peninsula, Perak. 

Lake Loadut, see Burmah, Tenasserim. 


Metis si, ATU UE Meee, FTA stodere) steer dre ta ttS Ios RLBSTEND, ST NUN REY o2 1169a, 1334a 
Lakon, see Siam. 

GUIANA CLINT Wioig A cosy ty svancvswsnceshorcnersvarsvoversioeabetetede, lB, SVU. COE enh. EE Re, B 1515, 1516 
WandonsoJ2) (Maier, ) BP. Js camden. eS le ale oe else Sale eas EGS oa ET a 133 
Lands End district, see Cornwall. 

LEMIRE’ betes tape Sexe ven cy co oncvencier cmeeeye orb eharehcuereecoleviae ties nelle) slays. ovat enerare ie el eelthaytuelelclie, sc epets 109 
RU CL His hep lbdits. crehic ctavereterese here arenes wiejetenalc gr aiciteverdiaregstuly, San erepe ents : ay Mee Oy 626 
Laos, see Siam. 

MIA OM LOT DCLG store ec rare Rie ere CN PIGS Wiolese ieee Wisisie wists oi ieie, o/b MUMRedens otRomeh ketone Rives 1259 


LaPaz, see Bolivia. 
La Poma district, see Argentina, Salta. 


MMI AT ATOM tea ACH sia siete terete oisliclleie: sicielvitelic) cvs Teleco!’ cilcrcie eat aRte Bro bc cnk bes okt aeeeh ene 1335 
Laroot, see Malay Peninsula, Larut. 
NOEETATO UL Yoing ds etic dalgs te reliant’ sie mete ene teiwye ewe ENG: hedad oe Staab. slbde SUSDL ANS sina ey shalt atai tee eee 867 


Larut, see Malay Peninsula. 
Las Cuevas, see Mexico. 


ETRSEL Cup Dis s4i4'o wiaraite suchoneue orenesebe jay pieictsliono rena eivusi.e eo) ate oo thd ceoMnodeadaraud GG okhenete Billi7 
Latrobe River, see Victoria, Gippsland. 

TERETE CO nyc era ww iaiccinintaieia evi slslieie vole nce a UCEEB.  Ehaut vohados Mani ehe debe iain Chena setters Aah: okedeke Raya le) 
Heape. Gustav -\C:... acaik. Deas oe ROE ER Ot 1. NOSES A Re 69 
CREAR UND LYM eas st oyenas ov she stop ayyev cx Neh ol ali ot/on otloy'ov'ol Aton koh ere, op StEL heh awet ds thade, Abel sifentts 3, 518, 854, 1625 
denWaunaye ies GHUCHS) HAG) S45 er. ersR tes US LS Te NS 66, 159, 509, 1323 


Launceston, see Tasmania. 
La Unificada mine, see Bolivia. 


IGE Thies RE RICHER Ce RISTO visi is fos ys rss mnie revels le rs\leie, we, wlisits we (omnis eleva aa eestor 11838¢ 

Lawrence County, see South Dakota. 

Lead: 
Allen on alloy. with. copper. and, MANZAMESE...<....:.:010:0r0.0 150 0 ole w eolelelele oie 143 
ALLOYS swith COPPC eA C eI AMS AMICSE) wie niece le ew cic & alee se) ctoledllabetatt cinta! «6 1431 
Alloys, withetin,...... ihe gelble did bla Malelelelald alee wellele elblels 1545a, 1548, 1552 
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Lead—Continued. Reference 
Number 
Alloysiwith , antimony jai auesun mew wes eek nece<RbARe nck Lette 1552 
IANIOYS) Wwithe ZINC MAMET? sons, cccns ouckessvetetekerckeucuoueke icvoverehe saya Rens 1570, 1587 
Associated with tin, see Association of tin with. 
Areventiniass Salta... oe ssiere cuss cise wi eis lavens soe & 5p Re aia aks oe ee 37 
Betts on completely removing tin in process of refining lead........ 1451 
TTAB OT fF ozs oceivs vokesas yo selene Vous co aces de yoke Sonenacohe Woke PoReNeaG ac neue ko 5s ORE CELs Se Lome a ae one 126a 
Bohemiay (Grau Penicvecnercuscceserosre events Uiiness ayechs Susetysyereporeverauske newer hone 542 
BB OVUVIGS Fe Sa MC Rane 25 Bis hava Siiotes vere a oO Me aaewene sal o's senator s¥eaaoverope note eve ele Rexeee nr waNs 155 
Cam paeneriOm, MAWES OL ic: svcserepererensisvereiorsiersieusversieeusksebele Pane ks Merete Tee 1309 
Castro:‘on;, in Salta, Argentina. .....0..0.. «Ried. Boe ada us eaters 37 
Ghinar Pes serch HR oan cow ea Sepa aka rer'ona Ges. Svale we lakel ae etek tovenonetopenens iO 26" 
Composition: of; refined lead)... cewcce sie c s ccc css oo thee Vaehehede Ry attetotae 231 
Corn walle. 279 ee crete Se Se Seana oR aL NTA a Gielatalie ielgieral oA eR 455 
Dalmer on origin of ores in Altenberg-Graupen district of Saxony 
ANG BOHMCMIA ojo ie 105s esc veiw elec oie osoleta SS RREES 2 ln eRe eI Leta ents onotele eek 542 
Dalmer on presence in cobalt district of Schneeberg, Saxony....... 543 
Douglas on: nretallum eye Of 55, sie orn worse. avane. 0.6 ,leviasial oye) hep steven sieht Manca one 1204 
Dumble on, tin in, lead) ores dm AMEX as:, <)....0:<.cneveseusvoscesveaces S susithenc AE 3 eet 1169 
Emmons on occurrence in United States and genesis of minerals of. 1206 
Foniakoff on deposits in Siberiia......... avec den. ott aeels . ciitce 965 
Great ria ce eloleaeiceue crete aiterortuane terroyewer ies saucdenerele alevieiateianermen¥ele i aveusuene 444 
Grosier on” DTDs Ua ea Aeayrateeeeuc gallstone cailesenc': aise: ia\iavereigeuvdapsloeollouspeswoteRencee ee Menon 267 
Hermann on lead in metallic tin in gold washings of the Ural 
(Central) GASTA)) < Sie esi eels sp.coice co. 0. -5°%s coco todos ip'tn is ean oe teak AR 40 
ETOVR Mee. Sees oleae cee ciate ae ka duster anavaesyere melee ese ees BERLIOS wee 602 
Johnson on origin of deposits in South Africa..................... 1183 
Kinahan: ons ine Ireland Gereeeein deta s Secs e-c0s aie corarelerenetaneichoneeaen eer aeee AMEE 602 
Korea; Hoane-haiii ssc cisisdiacteveveistole «ous otek Shvcusrokthclenatlskens L Siete Nae 640 
Menniche.onseparation jofi from! tim. OFCS. 6.55... = sisi 0 > siaisiets) sioner 1534 
IMGtAINIT ey. 5, cetera Sivek vekey Se TeuertetaLsis atoias arose ae att. weave 444, 1204 
Oppert on, in Hoang-hai, Korea. 2.0... 2.2 ccs os « aeRO) Sees ele RE 640 
Oniginy OLAMAINETAIS  Ofssjevrevetetete keno ce love o> S10 ceuwlcuerouenecsyekeyonsionekelahe asks shoe nen pees 1206 
Origin of sOTreS. 2.6 kia ven. cs. dBase Be ial 5a. 542, 575, 1183 
Parry, on theseutectic, alloy, of tim (Am ds oic 5 aise ew op ohelalleislicts ol iphone 1545a 
Peetz on separation of tin and lead in tin-lead alloys.............. 1548 
Pilzwon#deposits..in’ Cartagena, SDaim 5 .../s, «are evepsiecer okeneuodel/eveses x tiskstiels RIEL 1040 
Plattner on alloys of tin and antimony with lead at Freiberg, Saxony. 1552 
Pryce on mining and metallurgy of in Great Britain.............. 444 
Richter on characteristics and working, and on relations with zinc 
QING ELI ised oid ecg as epee (S erse oie: We) Bn pawle elas Bare Sl Dee eer eee 1356 
Saxony: 
Altember en Bs epee eis Baals S & oe els sensrie soreness hatwide Teh eoetolonoreroietote emanate 542 
Ere bers) cc iois cle diersGieeroi RIM As EIB TOS Ie Ota. Ise 55) 1552 
SCHNGEHELE . osc. Sew ial ercere) orleilel wie oie 9 AME RUGIEE Fao RSIS IN obi tene te tL Ab43 
Schultz on production and application of solder................... 1359 
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SEDATATLO MERE OMIs CLA ceacciorsuck shou slosoiehahen chen chowctaicsch cucscucs scot Malet staves hekats 1534, 1548 
SSE TT 24: Ate ne a eR oats ve Mo ha el cto etT os Fae odes ne'xon sus unnevo PRAT aR eterete oxddoele 965 
Simmons on occurrence of ores of, in Cornwall................-4- 455 
Slatervonalloysyvotszime tin, pandPleadye ete 1 << <1 wie leis 0 occ cles orators 1570 
Soldier2 ee ees tows elon wie wile. 4.0 sw Shel etetelle: & lai", se ILA AR Met IRSE 1359 
South vAtricay see es GO Ta ees lee thls Wile arsn 's a Mev dtteNe MPa Pele okoPerciiot stole 1183 
Spain.) (Cartacena ys wa retertee OPAL ES. A ARID ARY ete REL 1040 
Stelzner on origin of ores at Freiberg, Saxony...............-e000- 575 
Spilphides ia associated with tin’.im) Bolivia so wvevecvever.sthetetastelcie te oldie eters 155 
ASTIN AT he hae okey a cleat otoat er erie alia. olotra is Ue, 0 (obi oireite, 0a AE See toa eeeY o She lePeb ere. ate 1079 

PU RUS rae te aie ectstis oe ralieriosle lols tel derlolte 7s o latrei'ellertol's "oilalte rwilelts Icke SURE o Age oie ote rene 1169 
Umited* States ek. en ote So iatersctsatentees ote he eae TE SR LEO 6 1206 
Ural’ (Central Asia), witht metalhiesting gat. RIEL ae 04) PSs Se 40 
Wolf jon vecomposition Of refined, lead sos oh. 2% = cece «00 o sklslapenok vets « ole 231 
WiOTrldhstatisticsisinGelS90). Gon. oan sane sas sme « aalhaddobletay «ote odes 1694 


Wright on alloys of zine, lead, and tin at low and high temepratures. 1587 
Lead carbonate, see Association of tin with. 
Lead sulphide, see Association of tin with. 
Leadville, see Colorado. 
Leane, see Ireland, Kerry, Lough Leane. 


BET LT Cate eyo Pt na etc Pe Bere eR Tesi Ts Lavra a 'al"e, 4 's\Taile allallie (e drel's\ alte fo talelerie'te ipiaire)s, st shakel's 268 
ieecrenier Aa (de Konineh is, 1: and). 2. RTs < aale eieteha shalt. otelisece ote 1474 
NEO ITe POA GRE Spit yore tiaiclc cralciclarece’ ava ie tialal ela’elia & oo elle ene ai'm eve) e cilnicr ehenshoheteieechs: © 248 
Bee Sec Tene See Weep cet Ne Node a che WatchedehcactcchokeusustsnebeUshshols Lees «Ghoshal pet ehovele Ute) tokee 1518 
PEGI DINISe PA GON ta che tara aiala iia ereka a alete wie eet aback p wicsels aitsi'site eral sits sichdereton + 1336 
Leier mine, see Saxony. 
Herest ee Hr epee Obama hs 5 she hee roretete sloveteve 6) «size sions nici eiaicieis Mtalais erelebibe te States oe 422 
Memon Chas: and tremenheere,, G. |B. 2 .ssacs ae sacs nce ose sls teens oi 196 
MBCO TTA TC wy GUSTAV ta ret tereie sieieloiais so sos es, 6,05) aie 2) 01> so 2) eve) o)s) o//< fonedepatonetols) cketebe eke 1214 
Lepidolite, see Association of tin with. 
WEPSIUS MERIC AL cscs icvae esis ee cle ole cleo 5 se 6+ 0s 16 0:0 cre) 5 eteremePevclel evoke) slate o\ctene 55la 
SIC VEER Ee ctaretal cv ntove eisiaisie aie oie eiccs) ceo 1s) c BY SRADsiiad auaho oyekeast the uabey el eiceuel Pel crete cite 793 
Meatisom WeiG (Gee uses. AN) <5. «9 «0: «dbsbaletil dete o dlertekgiohe/eteralia 1c wha teltn 1614 
Levant, see Cornwall. 
REVI RA Pees ree -cea cat trode weueuscoucveucqelthavel cee ievelotasels cdots elie c= cladnictetel she ",. 1519-1521 
eeviyer Dyes anid iwens Dr. 2% cic @ oi oo oie «0 a lointblalele ie t)n\laile lolsieleiclete ole! cis) ese 1521a 
Lévy, Michel (Fouqueé,. F., and) ........cccce ences nce ncceeccnceccscees 1610 
EG WAVES erat eter rotencreteihetel cl chaiercv'euc. clevelers) e/ eels, «+ 010 #\ sisici vie eehs)s/s\ellsvelelsleleo\ elsiels 1522 
iuewiss George Cormewally oo. oo. cess oc ccc scnewicla ceo cisilawcieacsccs 1401 
PETS CONS CurLATIC Allert. cia/aia' «ae a clelsinciaicl else 10 6)» w 6 cscs) sltehe) hele ele sieta 1402 
MEISE IAINIC SES Petey elo tect cl te tote te ctoln wo wlio oa asiwwioiniw were, wise aiieaat’e, olde 1104; 1105, 1106 
Lias, tin at contact between tourmaline granite and linestones of Lias 

APSO IMA MMNIS GAM Ven o) Parapareiale)lanere cielardeldbberqishtsccdte: Ab ioystePens 610, 613, 615, 627, 628 


Limonite, see Association of tin with. 
Limousin, see France. 
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Ge Dimdiun le. COME!) isk colo ieee sons va pelcose ops ekeea vee reas tebe es AO Te Ce eee 519 

Hind sren;, Waldemar ty. ecwiwewcs cake See OCC Oe ee Lee Re eRe ee 586b, 1337 

Lingngan-fu, see China, Yunnan. 

TINTON, VT Sits a ess bie eie este erciace ala» GLO LIES CO: COTRTAL SORE RS er ee 422a 


Lions Den, see Queensland. 

Liskeard, see Cornwall. 

Lithia mica, see Association of tin with. 

Little Usutu River, see Transvaal. 

Liversidge; Archibald... ..siisie SISO wh A ee Bo inl, 827, 828, 829, 830 
Lizolle, see France, Allier. 

Llallagua vein, see Bolivia. 

Llano County, see Texas. 

Loadut (Lake), see Burmah, Tenasserim district. 


Lobley, 'S:.. Logan. 3.02.60 05a. 8 00. set Seba, GF ieee cp Arey 423 
TOG (CAG. IVALMIORG 2 tarctacatcoce sc Nae dea 197, 424, 699, 700, 701, 1338 
Wodin: Hath stesaidl. ASE Ca RRT PST, CRRA HS SD, Se das 520, 521 
Loire Inferieure, see France, Lower Loire. 

GE. Loos; Ds eae oes Mee eee lth ae eS AE ae TEE EI ae Nee EP Teen ree 1339 


Los Angeles, see California. 
Lost River, see Alaska. 


EGO DEI Baa Neil ena le Gras Fe area ealse sel cs i al.g:7e\ ahaa ueunaniciee guelghatetauel yy dcate es ay tnt at aa aa 627 
Lough Leane, see Ireland, Kerry. 

PGUIS's VEVSM Typist eh eel ae te ence ces reas a eR oon oe 702, 708, 1340, 1523-1527 
Hiouwis Eta @P Dili psy eA aT) ser.yesans (olleve voreneweterohoneacaskeserevoretcraterstom iste eit 628, 1350 
WCW VANES oi .5 15 as ci os SS il Breen teravelee noo eo hele alee eitare eee no SIE oe Ieee 704 


. Lower, T., see No. 489a. 
Lower Loire, see France. 


DIMOU y sieves ce ev ehor ck hy vntislichion al oyreher Mev sieliol/arieho aka ciclo c ARTA AES OC ce reer 1528 
Lozére, see France. 
Lozano, "RR. Sanchez. « sie). ecietiecie ses sls tekleeithte I. ROU RIIORe A. See ates 1036 


Lualaba, see Rhodesia. 

Lualaba River, see Kongo, Katanga. 
Lufira River, see Kongo, Katanga. 
Lunenberg County, see Nova Scotia. 


Lusitania, Plinius on.‘ white Jead:’? fromi...:cc.s es vakevano le Te one veNe tatere terete 1408 
Luxer, see Bohemia, Graupen. . 

EMBUTN, STON TS calcd sal sae acetate Oe 6 we oo ole e oer AEN, See Ee 1051 

M 

Mirae incl oie sl viclslel che shedett onetol ioe & oc oe ataimecd odd TR ie re 1012 
MacAlister. Mponald A uuncnwice been ose cmenneere 426, 427, 449, 1341, 1659, 1693 
MacAillistér}:DseAy) iGHAl1, SeeBgtand)s. ori Lsceeeh aa a Oa ee A, 411 
MacAlister) oD.cAn (Ussher) W. A. Hand). fines + aise 6 alee lee ee 481 
Maceo, Atel. So css tie cleieleteietchoie crane siete sie eterdhle We Seta Rk ATURE Oates 639 
Macdonald, As UR ie giis eco d tee ce seal cre aren he ae eae ee eR 919-923, 924 


Machi, see Malay Peninsula. 
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Reference 
Number 
RU TVNE KCN Z:1G5 11 G:CO cu blGciey hakcvapeverarcsontiavonovetsnedevercWeysPeyevowels¥ors reijaronsrotob ete) AGI Acre haben eananetane 1529 
Mackintosh River, see Tasmania. 
CIAL CT a): nt ViAIGOIE RR cher eus Ce ey Siehone LISI eh ioleinivie he elm wishes eeer 428, 604, 925 
INIACAC DIN xc) ORTH an swouk. reyes tops todo por er sho reNaveyeboneseweholtcharentowakorevoreyehensvereta Uefa) tates ete 1403, 1404 
MUNA Ty ia VERS cee reen Foe rat beste nor Vorrelreitelte Pa\'s fuihe foi (oi Woiforbeife rele iWi te poireiteieh eicrete aot aiatohe lakers) ols 865 
Madagascar,. Ambatofansgehana,,, tli 10) s 3 .- swore srey sr aratat ol or oer oyerdieber Aleta outhete: above Ste 648 
FAD ODI ATS Alea atl eed Ty. einer pele re re re ito vs fo ne SSeS Heeler ulbotions dolrobertowe votemeRerhindel atweretre 648 
Antananarivoss timShromtth Wier ARG. AM ROR MAT Re ee 647 
Bouse on the mineral and other resources. Of........0s.ccteesiecee. 646 
Dunstan. One tin- FLOMGAMEANANATAVO) 10.4 40 tise (a soranesedele hehehe chordie ofllole balan 647 
MGACEO UO LITE Tia nro geie Rope lors Fe feifo Foods Yo oie lbo (arfaifosmtetoibesnononedode (atiohs ae terede Pena 516 
Pelatan on tin near Ambatofangehana and in Ambohimanga........ 648 
Madison County, see Missouri. 
Magnesite, Voit on deposits of in South Africa............ 0... eee eee eee 3c 
Magnetite: 
Beck on occurrence at Schwartzenberg, Germany................. 530 
See Association of tin with. 
LOT uke reli WAT Gy Duel LOI |AWatapapaeners taiotoNeNats)eir lowers sssoare\ieelte\terverooleie sheet wi thats shat sede 133 
Maine: 
DAYa ODA AMM IME SpA eles a oie tets ate tatody aydhnolAtARbeeh.. nye) Siena sheHel iehale: alleral cba 1208a 
ELE PROM watLINy cb ictaenee hens ears re foiteiteite FeWfolte lo test laaiteira toltonrawra wiccitat er awoke adel ei'edattehay stater a ta 1331 
Hitchcock on tin at Winslow. ... 05 ewe cee wesw sles Mak ie ols ke 650 
On«tinate Mt. Mica, andeMt,..Rubellitenuns . i205 Bass. HE be 649 
FUER ERO TIM GITIM Ite ete ann HAR iene AS rote is wits im ae nacho beuahedenand bate cts 651, 652 
Onstin: ore.at, Winslow; Paris,.and. Hebron... $F 4ad45 15S 030 ee 2 133 
FACKSOUMOM AMINA MRE ROR AIM cai his wetter che dike dito. Cheler Ah ameehsroneintmevenen! 3s 653 
Ons CIN SALW SIO WH, AERTS AMIS IG ABET. 1 LMRISIS MEd eI he, 654 
ES HOM EAT Te 1) ype satrews lta nel a operate fe loites/a Nove\te foils Pojtoniestets folle u folle le lob tiled /ailehe\ atta 1213 
NOMINEE Gar CLE Mais as Alnitie 4.5 si o1 sae ie: ole ss 0 et elMbepre tt hate clebauepetane slehone)e) 649 
Mount? Rubelites seis Wel Ge POHL) Ie, LIEN The, SUS aah eheiie te ce eae 649 
PAIS Ham LIV AL ais A ieicbate cv Mia temeed ne Mhetok yeh let le) Chaba teheb alt etadatedadeleroheiters! o\-e/s Selita 
ROWS SOM s LIM + LK A crv cin wm nieis NiAisio wo 0.0 s Mate tate ofoiade Mabe tate «Moka ot AESieiert6 Si 
AVATSLOWA a ULI Cilin icin Oi ays tote es wise KitereiwseddeN eho kbele dre 650, 651, 652, 654, 1331 
See also United States. 
Maine-et-Loire, see France. 
AM lardeeAe. Gab Dialaina eae sein dere cae o sie siaere odie ord edie elds obelele late 926, 1260-1264 
Mafen die: eASHUGSE iis clr ie 6. 4o6 6 015,06 0)0, 05 6:0 810) 6100 0s oe 0 erayelereled olay elle, hohe @here)s « 1342 
Malacca, see Malay Peninsula. 
Malachite, see Association of tin with. 
Malaken, see China, Yunnan. 
Malay Archipelago, Garrison ON tin I1N....... see e cece eee eee eees > He 1207 
TOUS kOe CEN ims Ho rae aaa teoae oleieard cial dad mat eve wate) oie dive le aiewienerale 1340 
Malay Peninsula, tim ini... cre cele oleretel eels sie 676a, 1284, 1290, 1292, 1298 
Ayer Dangsang, tin and other minerals at..............se ee eees 726, 726a 
Ayer Panas, tin in siliceous sinter from............... ESI EN 726b 
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Balloursongtiniwinyvpcpmewmmmcre cect 9 Lalu Saye useage @ fe, «AMID 0 gtahetald 677 
Becher: on tin, Mining IMs... 2% «+ .01 soe ehtaee betete eke eee . 678 
Beek, ODP Cimy Im seca, ateratedenaaewee te aip.cor ollevevey oka pug teieyenpiphelene 21s EMCEE RIE oan 1299 
IBEHE RICE OT EINY AM. aayoseysnsctuctecyeueue tosdus ko ee oushel us KO ee ale Lee 1301 
On ytineain{Perakes epics ww hs eka Se win ehereloe bie Dineen 679 
Brow TsO tims Gi. 25. ovecs, casvcxscssucrssoyexsssiorMeheiaie focal lasmestias pelgatah. 52 1307, 1308 
Brusehy,, (tins altcrinssrtus ce wise cleus ou eae wea onic wiaienee el eeu nas iteice A 726 
Bundi, adobe furnaces and slags from old tin mines at............ 1468 
Tin ic ioried a acs). os CRO CERELOAGEL Gomis. hae. 5 Aad ort pt 659, 726, 726b 
Changkat.-Pari, stin) at. ..2605. oo 0 « oti VIR BIE SOT? fbb Gehan 726 
Clitford.-on) tinv ines icie icc pisie\oie onic sip ules wieiew elie eiaer falls aEeE eae OOO 
Collett: .ongtimainiedaA.at bes. acadinsnwiniaden de dsew att 2G chee 681 
Collins on adobe furnaces and slags from old tin mines at Bundi... 1468 
Cornubian, on, lode. mines of Pahangic2 ch 2o.nhisndath. sc. dak fd ee 68la 
Cramer ony tint ims Mala ce aiined cccseye eros aiexsyevevelone cts lee oahekoreuedensies Poker . 682 
Croockewit .on. tin .inrAMalaccassadecctinw am i Seige eit is - nee 683 
D? AChiar div Gims gs poi sieicsshevepeiie ies isso loro ct weddote eye EL Sie DON ehe ea OEE Ie 1313 
Davies von: Cin. UM d ieceaite ers S legs ie oso se ushers we we nse tb wo cs aes RTO ada dD SIC TOET eels 1317 
De Wa Croixionetinwiny Peraksyy.i;1..scs1e1 alone loca ercoieteieyator te 684, 685, 686 
Derrick on tin, mines of Kuantan,, Pahang. ..>- ccc oth cite oF 687 
Dijk ony tiny Im Ware cc cise ieve tis wuieeiw ia seus tole yo empee once ee CURR OEE Tat eas 690 
Doyle hong bin. ini eed ke ees rss: oieip ievel ple sets chk ates. cid com alonnsnti 689 
On: tin mining jin Laarntytlacus. tbh. bead Bate, wae aeteoeiee ee 688 
DYKES ON tins, 1M ws sic) eehenete neler id. oie Deep pwieiele owe eekee kata GE: 691, 693 
Dykes,on, tin.in Perak, .weidwt deck wipe. Wales eh te Sate kt etek 692 
(Hume; and)),on ‘tinwin’ (Perak. 3. cc -essccs o> 6 tie fable tale sukeiee 698 
Ellis (McKillop and) on tin in Pulo Brani, Singapore............. 1530 
Pawns, ontini dn. ¢.ocecutioee eens seo ve Cease eure cleat RE one. none 1320 
On Htini Sin, rin Slam Us vererens sic coreesetote posvene ercie te RES CIRCE CLR ee een . 694 
Flower-Ellis on geology of, occurrence of tin ore in, valuation of tin 
in, and mining andsmelting of tim im... 5s... sdf alee e iets 1489 
On the Malay, tim, imd@usinys. «sos skews os piss vlele viele o6Ee eter cTMette 694a 
Kuchsijand de hatinay jonytinwin.......ecebe-- oe beer -ees chlo wee 1323 
Gon onmsy iM vat sans elves ehetatarcbolehs| slevele- ere sees c/s olathe dee 742, see also No. 261 
Hamilton on tin in Perak, Selangor, and Parcelore................ 294 
ELA mm PtoOn) Romy tam, AM waren eave a ada a as « rene ci al'e 4 @ clots iar eg ee Tea ee 697 
Onwtink in, Penaks: ch yeerek aeidel s a:cccie ators tare oo Sta Ie eae 696 
On tin in Straits Settlements... 2... seisncecatte oe REI cbeteee a3 695 
Hughes on tin smelting and furnaces in Singapore................ 1507 
Hume. and Dykes on tin in Perak... .......0% piemeerary «atest aehae eters 698 
Telebu, Sungei. Riu,, tin, ab... «tah eht- stew soley mepeieente are pic yw pbb 
Jiohore; | tind My sig Sehr cvoheacsSha weasel ov bras iol eye avers apne eee ads és 308, 710, 742 
Muntahia, ttiny deposits: OF 25... ...:01<).,0,0.6,<,,s.c0s,0. «1c. pp he spat tke ee eee 741 
Josephats Valley, tin in.....,..35: cleriwshee-sodte doe isit-seneeE Bel To 726 
Kledang Range, mineral veinsrin the... . si oes se ce dele wesw ele one 726a 
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FED AIAN SEIN Meese chaloloveieus. bolas ai oleieislere cs e'are sug. BR wed 8 Spr eh egaete 726, 726b 
KintardistrictSs tim pina. os aisdersileaigdes wives se srmeatls WA TASS TLE, 21 
Kuala, umpur tim ati. Hep e ses scree ete osties. tos ehboneoperact aes 740 
Makes hom Sol im) Sey eh ars, occas shaves siole eras oo Sat olegg ble a OPA STARTEP Ra es 694 
Laroot, see Larut. 
Marutsy tin Mat. doi de sles waldo see bi ha ateetebosbl gaye eel ee MPa NO 5 Serehaed 61aus 740 
EDO ra tena ai aad ON PSNI Sem cao yon esave-chien er aicvekay a rare apa raedas ares ah cn enarene eres 688, 690, 717 
dejbaunay, \(Puchs ‘ania)y onpitiny dnisgs hekey eee chahs oer overs orstoneleromneioih oe fais 1323 
EO CKO RELIG aA eran ors a eralere: siaieie Shaker g'o'e e erevdl elo Sisperambal en SaRRRENS oa" 701 
Ons Cink Pe Wr SA MU yer snare torsuchots tay onoleronoheyoue conet tees vouey Pie nekeperete ey ote 699, 700 
OUTS MOMAtI NG INA. 5 San oso sages oobpreh tame eoemel{os tan cake 702, 1340 
Onis tinny Male catty jocte svete s chain asl ee Gioia teens ites SRPS o eme ete alate 703 
Lousy Gehillips and) sone tinwine. <ijc< sacs es at oe edhe te eee ese 1350 
Low on tin in countries lying between Malay Peninsula and 18° 
INOGtH Teatitideive cescgare slsisieis Sioreiss# sxcievs MO > Spada ot eke Ge tage eieras 704 
Machi* tin field nn. Wiese Mee os oe ate ee eel a ob boa Sa Ao daa < 726 
Malacca sitin sin: iii ne aie vererencien’ 299, 303, 304, 682, 683, 703, 740, 744 
(Chin Chin) and) Tanjong Serai)) 5 tin. in... separ «eee ve gba Pes 6 726 
Earl of Mount Edgcumbe on tin produced in 1883............. 1681 
SUIS TS ML] OMS asec parcysy eter eda Wedsyoion eh oxalate piilas arebsisies Grey hanempe heh teaeeeteerare 299 
Marksvon! tins mining dni ioec.R ime. wok < ocynentde Teds cea bererei sole 704a 
McKillop and Ellis on tin smelting in Pulo Brani, Singapore........ 1530 
Meuniervone tin) ing Selamgoriic vcs. us oss ots dee ee eet Hemet cert 705 
Miles,on dredgine in, ‘Tonekah) harbors. jsayo sine cl atieide ee eae 705a 
Morganton) atime sin’ Perak ee i.e eves a s-a 0,2) 00;'s.'0, #8) op day 00s ok OEE SETA: EEE 706 
Mosson.tin “in *Perak."5 2/0: Qa...-3 sraecreiged «bree Soe OORT olen 707 
Nesri x Sembilamy tiny ins.a jeter. cel gazes <ahomets wroyeetelzoelart aan Gamnneke kis 667 
Newbold on tin in Sunjie Ujong in the interior of Malacca........ 299 
Niwa ROMs CLIN TIM 4 Pairapencpevey cpayo cea w: ehs}las ol ation ste) ay oo cheat aay oon G 708, 1346, 1347 
Noyes on tin in Serendah Valley, Selangor............ccceceeveecs 709 
Osbeck on tin, from) Pegul land: Jahon... 025 ose 06s. copie iste dats oem bis 710 
Owen ONS til IN .ee sc ocs sos, ape te es 39 et ado mtiaestade ehtd sao eb brad stat 712 
Owen) On, tin in <Peraks 6.005 sedspevayee POST AS RWIS eye broreilo ged Lott eres Cul 
Pahang Jodepmines Of 52122 .i6 sive s acti eisis @ sf} stews eeistd SOs sa- BOTTA 68la 
Scheelite in, tinsdeposits. at. <2... oc crlommrsiawes otters tes se asic 726a 
eras MGA TM ass 2 /Sis sects oles whe: ghee 659, 663, 667, 6738, 674, 687, 697, 728, 736 
Kevantan stim aback.) 5s oc0) kc o ohe'e oo GupeehoRrs aebeteeP eh temstels ete 659, 663, 687 
Kuantany (Sungei Wembing) tin of... 2.5.20. «<<a ustes «seetaid 726 
EPAnCelore. tinea Pasion vc iaret neldte Ae a. 2 sve. e see eysrogehe cus daqonateta ou sbne beget susie 294 
Parkes one bint! MUM IM ey TG chs cye levee: oucler ocd whovepei ds <teraltabifey Rew Ok raite o< ais 
Peguly tin LOM see! 3/5 refs! fhehe cote qakreiare < ph cmalebyecs ote bts Gers. ph tt ibis ‘se 710 
Penroseronytin in the Kinta districts 42:6 he s{go srs suystetiracrete.staye steve oe 714 


Perak, tin in....294, 304, 658, 660, 667, 670, 679, 684, 685, 686, 691, 
692, 696; 698, 706,.707,.711,, 715, %31,,732;, 7357 737, 747 
AssamyKumbang yy tin) at srcoe tio rtste adie beg sh OWS Maret Be ater sen 737 
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Dindings, tim ateccishs nhanseneressacees cose le See me 737 

Goping; tin ates hese seosedocoosdoore code oss ALE eRe Ore tend 

Kampar River, tin-atic skcccos cneesd cart that Bie 737 

Kamunting,: tim: .atessse..<: Sta ddd cade d tea tewd eth Sa, We Paes 737 

Kualay Diepang,) tint vatie icc d aoliie oe eter Cae ae ee ee 737 

Lahat,-cassiterite with tremolite-at:..s2225335525250%. 22. 726a 

Lahat, tin cat os s08 disdde decal end aha sees Go od Sh Ee (3ST 

Miners, their mode of living, prosperity, etc................. 686, 688 

Pappan,: «tin -ats crccecdeeis cous testomesoeseee sees. Te, Ase 137 

Poussingtinsate. vance ws ves severe vee EUSA RSS, Se A, 737 

Salak,;-scheelite deposits at......2.+.2..00%4.25% sos eal. cud ee 726a 

Salak; tin (ats «sossvadesa ceed cusses ansdetee eee Re Ae 737 

Selamiay tin atin a wicse Mee ee votes EO AS US FUE aE REN 137 

Sungei Batang Padan= district, tinvin: /asvy ae a. ee, ee 684 

Sungei. Besi}: tin'-Ofnhsccc csc ccc onas dene coe ee Ae 726 

Sungel: Bidor district tin +in's s.es Hons ase cess cdeee ender Coe 684 

Sunger Kinta districts tintin: :..sccceeccconaeseccs Re CS 684 

Taiping; tine near: i.4.Gb Sb le GE, SE Ba W235 ot 

Tambum: mine’ 2%, PAS, SY, OL OB RG EG. Seay 670, 691 

TOC Calg + Gir Bb iiaveitesetth ret orares otetatereld aeleial atatelel ale! eee aa oe Re 737 

Thaiping, see Taiping. 

TronohPitin vot. te Mai. Sl BE Ra LEO, Ee A OA 691, 726 
Phillips<anid: Lowissontinwin 256 a6 ose cae tees aa Sele ce 1350 
Pike-on‘ tin'in Kinta and» Peraky iS) 220208) 25 See eee 715 
Place «OW EMM TMs HPA ee A Neto erais oa’ ah that ot al otal a oo ee oo ee ee 716 
Qualla Lumpor, see Kuala Lumpur. 

Rathborne on labor, mines, roads, fuels, economic conditions, ete.,in. 717 
Reyervon: tintin" Malaccatwes, 202.25 oe eee. Oe Ie Oe 308, 304 

On; tin: in> Perakiivcedacsesoesec cs togeeseoses oe, St Lae 304 
Rittervon (bin ini ees GORGES, PRR Ne CR TE UE EY eee 718 
Rolker /.on: tine vim soe I Se Se Pe EN ee 1357 
Rumbold on tin deposits of Kinta Valley.............0.. cc cece weees T21 
Saunders: on ‘tin: in: Straits Settlements..00. 000000045 1. oe we 722 
Serivenor on origin of tin deposits, with special reference to those 

of Malay. Peminsulaws ii ee TR atk See EN ae) 726b 

Ort tind Fh. Ee TI esata cast cays et eA 724, 725, 726 

On tin near? Daipines Perak... (0; ...1ctcteiestelctetelee Pee piste oon ae: 
Selangor;: tin “ints i se.05 PSN See Ss oS PIG 294, 659, 667, 705, 709 

Kuchai; stim atiss sit nc a mata tatets tore ete eta ee oe ae 659 

Serendah- Valleys tim) imide cnet RO ae 709 

Meunier on tin oxide in geyserite (?) im...........ccccecccce 705 
Sexton on smelting methods at Singapore................ 1361, 1507, 1530 
Singapore, McKillop and Ellis on tin smelting at Pulo Brani....... 1530 

Sextononi ‘smelting "methods ae. ca see ee oe ek 1361, 1507, 1530 
Slack on a handbook of the mining companies in.................. 727 
Slack ontting Unis yetac ctersyvche cores Sic ste vets collevererorelovete aiaielioteledose nieisterers 727 
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Stephenson tintiat) Pahang: 5/2. ye qacthaddaninds Se TRa ae «AU tena 728 
Stokes onwtin: insane es. Vas eRe, eh), POO A ewe ee 129 
Stokesfont‘tin' in’ British Hmpire..aie et we, Sele eke ee ee 730 
Subsidenceliniiof recent, date snes \ voccyciare ot ole: wat oh Sade hier eee eee ET 
Swettenhamiion'’ tin in Perak... SaeRRU te . AES ee GIST. 731, 732 
Ere ON SHIMADA TINS FEIT ALT Fo cv cvenasdec Pavey ohca at chehovouensavtcnoveNerokccereuchenehaGedere coh cpaintiey seat 726 
eV IOC ROME SEM mI era hier ai nrernies oo cet atccel atale. ohaitenic deter ah eteta ln AERA T op OU eCER 733 
Telom district (Tras, Bentong, Gunong Gapis, Bukit, and Fraser).. 726 
Nenison-Woods on , ti) 1s 335.5... .:0.0ers SIAM OLR oI, Bt SO 134,735 
Onc nM E BA ayaa cysiessug« bere oslo vep oie oe el ee 736 
Onetintimy Perak: wei Naete hs sit sees ars heroes ay si hed sa Ce ER LaDlant 
TonzhahsHarbors GredeinsefOrsGim AMl..crcste ey a-eielavereievee ee 676, 676a, 705a 
Tonka, type: of furnace used jimh oo) Risayal. Obs. 18,815, las ssIeae. 1507 
PETER CHET ZOMG ETTE LIN oie chorea Fo vce tcnathake belie bole helts ls te eye seisohelio:sa sorte yo DS LE ede sae bne edote 738 
SPRTSITD SETAATNUT otal nal Myyyeac pelos aeyehe ponents tose tes iewoobasits fowoveroncvaveseueno 659, 694, 699, 700, 960 
Vercoe on tin near Malacca, at Kuala Lumpur, and Larut.......... 740 
Onv tin. at. Muntaha,; (JOROLB ive Axess role BERR doe tis Cane SUS RN 741 
Miator on, tin at Gongong, Johore! Rivers 02% 5 WF. ee MNOS. 742 
Won tin” ine a OR MARR oe, BRT ISM 22a es 
VUE A PROTLE CLD IM potency opotateh cnet cwevetoteh oy dey evtei ach ox ov off oe ananiov ovovieealigh ottorakengietem nave ieweia 745, 746 
On tin’ in’ Malacca?and. ‘Trenasserim: ......xe32.02. Aout, Bake eas 744 
Onkstin vin) Perak Ge ciaevetervsre wires cra viele’ + oh AS PETE te eed ny 747 
Wildman ony Cimwin JOH Ores. love jie oe erste ne ove ended teres fe et aieks oe heer anes 308 
See also Asia, Burmah, East Indies, Siam, Straits Settlements, and 
Sumatra. 


Maleewoon, see Burmah, Maliwan. 
Maliwan, see Burmah. 


VAT ACH crema Te Ns, cee CHES. ANE LAMAOLO MEA eat cat ed etalon el pela tate el atalielle nonlethal gene. eet etavc ue ah NEUE 1037 
SURE EL GT CAME STEIN OS Uh, 2) soho Goole ete ber satstencs ceremonies eke hte te ol erate Speciale Msavolomelt 522,523 
IVUEDUTG EMER ara loia/g retehasensyeneheterensveterevetellsts tonevere te aveberetelendtetel ero ReReMe rae eoe koe 593, 594 
VRAIS TRA Weete a tnat crak eve oy aheiel wielahas severe) sae oh buena ite cae sa ATAV eR Ova ch neetna eaReeed 605 
VPC D eae see NV csce'fot elie pLsev'sl'eyp aie" suptollev el ev avescotw: Bret cdl eile Bllet Ave! ealteitelsl-gitewaliese eterna oietere meee teas DFS 
SUBSET CO MPD ARS Sh ors Aah IL Cat Sis) Sehnaivah/o) Sica obawah alates eh or atatet ol: el/Qries-aire @vah siie\iahty vito MEM EV Rat Meta eoornte 52 
Manche, see France. 
TST SUM Rey cre a coat sliguats pisvainiaten a) we) si wleyshels etere! eCointey oudteP Moder oudanete BF SIS Mert UO ENE 552 
Maneanese; Allen on alloys. of tin’ andcuin1et. cee RR. Ve cistecta ts seleels 1431 
Emmons on occurrence in United States and genesis of minerals of.. 1206 
Hermor on theyores of, in, India ts). ait. LIP LAN TPE A othe 590a 
Hennecke on) occurrence’ in) Persia. 7. Aas Hind hake ertile-o deverd eho 864 


Manganese oxides, see Association of tin with. 

Manganite, see Association of tin with. 

Mangar district, see Billiton. 

AVE SANA TI URC) MRE sav N spew ane vite score: ofier otceloyoifollats> nhl obialtol crejrahictiel evtev ales eitehel-vpenbva arielelenerakevarebagharmerars 553 
Mantebras, see France, Montebras. 

Manzanormgiesus ORs. ras.) se sens Beetle abate covicidon'ct SS OTs IkGh he VEN GEASS ARRAS. EAN 780 
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Marble Bar, see Western Australia. 
Marche, see France, La Marche. 
Margarite, see Association of tin with. 
Marienberg, see Saxony. 

Marinera mine, see Spain, Garihanone: 


MAT KS) pHs, cS CADONINL, (xcveicve schdacwonedoleusyoeslelenese cheasastetevenarhatel thee tne bate Rahine 704a 
Martaban, see India. 
Martin, Joseph!) S:. .)5 ssc! .,s BUR Ve etree stelerye IS REL RRS 2 SESE ES chee 430 


Martinamor, see Spain, Salamanca. 
Masinde, see French Kongo. 
Mason County, see Texas. 


Massachusetts: 
Chesterfield, tin at the tourmaline locality at...................008. 750 
Ways OD, CUT 1M, a,c. sete ho. sipoifeseala vee ew a ew ts se a eesla el Hors te se tax gaetele te ae Rtthe eee 1203a 
GOSHEM As CAA ERO: ic cucite keacus hoses ds ve 10 kei'ss se unig aeneusus Usassanerencktder deter 748, 749, 1214 
Hitchcock .onytin fromiGoshen sihsoh..e .SSGRLels, geae. ah ieee 748, 749 
Leonhard; on. tin: at: Goshen. ioc. wa AROS bys pelea oe sales Sad RDO care 1214 
Teschemacher on tin at, Chesterfield . ces eeek Fes At ee oe yee +750 

Massa Marittima, see Italy, Tuscany. 

IMPASSE ss CA TEES Gira aia i5iay wy coseyjal el ueurener arte ay alin wi a sallestawenor evtel’aveheltensire rete teverekalare eee 1038, 18438 


Massinda, see French Kongo. 

Massinga, see French Kongo. 

Matam, see Borneo, Matan. 

Matan, see Borneo. 

Matther, « Wiiy Wes ieonsss:ase aianerestrors allece lave, o10slexeTe ole. oun uo steve trees seme eran eee tetete tele 1626 
Maupas, see France, Morbihan. 

Maures, see France. 

Maynard, John 
IMAZ ATR ins iciteie mikinie Siewiausie'e «bine RemMhn1s.6 Cris se Reise hiereree we ol etate te tate, ost ei 524 
Mazane, see Argentina. 

McAuleys Lead, see New South Wales. 





MeCaskey.s cH... IDs i... .peckeavegeievetclotiiereioe aersieietete wabvensms.ocorh eyart ua Waa arene 871 
McCoy... Alexander.) 4c'.crk jerueuet artnet tear dvevdhere a nga oraelareraneratatn ate SER oe 855 
MeCreath, A. S., and Platt: Wranikihin .. < ., «.cesccsjeres cee oferoteravela eancy aoratateror ene 1243 
MeéKillop; John; and, Ellish Gyhossehy is... <<) stereo orsete eielarelre a args arecdal ite Re 1530 


McKinlay River, see Northern Territory. 
Mecklenburg County, see South Carolina. 


Medicine, Boerhaave on medicinal use of tin. .... 0... cece eee ccc 1305 
Miedlicott,. H., B.,.and -Blaniord, .W.. T..2:2134 2h See Be eee ae 721595 
Menado, see Celebes. 

Mee), Clie. odie. oisyeis is seis © eis: syoreverobore ousrencle ANG. Ebi EO) EOL OE OBR es One ehe etek 1532 
Men 2 ins Uo: sus, oeerentvs oo soncrsyn eealenene eisine (elev eheiGnoea Sisiel ce SEA SIA eet a ron eee renteSs3 
Mem mich ey TA. avec senar’a tare eneoveve, Gi egered State ys)sreter'ona) che gah reiane GeUeI Tad toro rene metete tere oer 1534 
Menten, ..Jis; Baiticiss cove ccedistave seeks Cicleis (ono 6. RIS OS Bs eee 110, 297 


Merawang district, see Banka. 
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Mercury: Reference 
Number 
Campaene.aon\ mines of: i)... BLERREA eee cist BORA. ses Ee 1309 
Capitaine on action of tin, arsenic, antimony, and sulphur on the 
chlorides: cOf; t6.ce.5 sds eae RRA Tee te. Leo lent fits Ree 1465 
Douglaskonwmetallursy Ob Sys. eee eaten srailes ote: ov ah auarehistnthehel OL RIN 1204 
Honiakofiponydepositseine, Siberial.camuismveieieier<esteiele eysteekesscleteek et ake 965 
Hennecke on occurrencenin Persiazyd «acts. Ji. Has teERee late Mee 864 
Poisoning produced by tin containing 1.3 per cent of.............. 143 
PURE CLL tt (Os teNey tog nesses Avera tals ealtartaicpiey pina’ al’pt ateh auctor an cvavatet ovelotal hail al a ae eh eRe 1107 
BROT ONS Loypae Elo ipe cceteis o see oe eeets lol oie wo eheta idle ein ks AAT ia wine beets ames 1184, 1185 
Mergui district, see Burmah. 
RrcrmetCAsi(Delachanals, ial!) i leiaia «eis arava remiss oa octave a ota wR Ie 1475 
Menret. i Csetrs saves Plein Shs adin 4 SER SAR Lamers (RE Ahnsbtnna lated Neede toe. ood 432 
MGrrill, Geo. CPi gee. hati La eee PT ee i eke bas. Jadaade 1344 


Mesa de los Caballos, see Mexico, Zacatecas. 


Petalhuneycok tin’ ee been deiswliekewieRls bale Ue Se ale Cons aed HOS aE 1278, 1290 
PAW SUNG TTN AS GH ae Hettcna vay oes Sredavat hanalansits tanchian suai atauaceire) ciraranavorel atau ehaoiet alta! f ENE 38 
PAWS GI ai ea Bs ser Fel eee e tan cy aaeye. eres he 205. hi GIelray al iar abet dicieioh @) cb cRUM ML PRRS SEAR 1578 
Ball on treatment of tin ores at Irvinebank, Queensland........... 891b 
Betts, on, electrolytie¢ lead refining. doovana il ila eke 3 i aah 225 
BOGEN AAV Cy QI sie clpipnesvatp uric ie Mb LAR ts los baht ho Bee RAPIER a Ht ett Biel oe 13805 
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Cornwall 4 sy. i, peices BEE Rae SH aeenots As 419, 422, 490, 1579 
Dietzsch on treatment of tin-wolfram-copper oreS.............2200% 1479 
Douglas on American improvements and inventions............... 1204 
Douglas on ore crushing, concentration, and metallurgy of tin, etc.. 1204 
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OTS BR Wyise vO ar sg rapa =) cctnvns(0y(ai-ay ayer afin) Zarrella ar'ah 6"e) eiravras cr SMAMo NRA aie) MMM Tw NSTC EES 151la 
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ELOS-Ol Gaon iniee AT SOMEIN Bye o.5: clare orcseie overetorelel arene ete: ole’ oicch olabetet choletoeel ects 38 
CHEV TIANA By oie, ool) cic tok big igipicgue ie oigh 9) 91 qiev anata) aie qharatal’eg eUah Oat Pathol ey datake Ghote oleh ata 633 
MerlivonnmethodssinCorm wall, picc-dieis'giere of stslete wielets! os ile of bled oi sbeveum ala el state 419 
weifehild, on methods; in) Cornwall... aiesqaact wast otk ochd shes eit 422 
IFOMISHON SEE apices Geer per ep eeehel reeeem sb echt 1528, 1524, 1526, 1527 
Low on practices in Malay Peninsula and vicinity................. 704 
Mialayick eninsulla .. 3 6-6) s.scs: +s) «0 eo) « Moma pt a4 wes) oe dye sye ay sg 676c, 704, 706 
MeKillop and Ellis on at Pulo Brani, Singapore...............2.00. 1530) 


Menniche on recovering silver, lead, bismuth, tungsten, and copper 
PT ONG UUs OL CS isc) ates eyotiad ol eve tetahadcney esio: © a:evelbyw Gey ep oyedera sa ocapirs!apbt apeieh «sie 1534 
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Metallurgy of tin——Continued. Refororige 
Morgan. on methods. in. Malay. Peninsula. ....0% 22/0. 0). one 706 
Mulholland on the Greenbushes tin field, Western Australia........ 1265 
Munroe,on. methodat/Taniyamay Japan. sss cis stis <.s/oeters stem ate oe 633 
ING VES), OI re icH Ue eiensasaleitere  Sleriol eo lo sear tay ellos alasdliat ANS oy eee atte Leen eh clea aN 781 
ODL y:, Onis: ansisinieie eee SRR es BENITA A OE EE: 1215 
Pearce on separation of copper, iron, etc., from tin ore............. 1547 
Perret: 200.5205 03 AG, TO Seb EL MIT DAD OT, AICO 1549 
Paes SOM Ti cs Melicihs Gis BS decal oepenete oh eos IS. 6 2 ToS RHR Hea E ROME Ne CaNR VSI S UPR DETREI EL CIEE ENS 715 
PTFVCOIY OWE Gs ERE ois Sl Se TPIS ah aL kNS RRS at Ot ele CRM Or ET SICH PE Ee A nea 444 
Qiieensland Pease Pees oie ios ove is er Svalc ote ore RD ST atte eet oneal Lean 891b 
RRO YOry VOM. Sane A BNW elicvacel Suelo dha: ai'etave, bu erwlen ee OheeRn greece dete te Ae ener Oe 1354 
Rowe on chemical methods of treating ores............ Rac See 1560 
Schnabel, Handbook voi emetallunsy sisters sete sic etre eisieiererelh cette tae 794 
SOK COM VOM Fis 55 501d ceis rel erevelies ene MHD RLSM anede tn eoel ees oes aR LU ORARE eee ERS 1361 
Simmons son’. methods in, Black .Hills, <2 Annnn sinnticien me ntietudsieeca ee 1019 
SINLAPOT es). AGE wk ee Wc ered ara oie oom piaio trina lelaraie Aeon ee 1530 
South Da leo bass csr cheep ene aie oa 'os a 1s Petia dtd oi Ouse daa ToC 1019 
TAS amdiay Searels, Ms OE PBS SO Oh A TE EO, ES 1076 
Thibault on the metallurgy of complex tin sulphides..............: 1577 

On ‘the metallurgy..of .tin. in. Australia... dé. .c cc 0. hs eee 1578 
Thiollier, on «methods: in, .Cormwall .. i... 5 5 okesilele deed. dete 1579 
WmAited) YSEATSS Ga Sx, Fs ate W ester sends wich Do ceri apel eh at lox aha action Seeperaeralial e: Gh arcu EAE a eR 1215 
URESSGIChION ALY: ION Beis dares oan oo 0 ae ocue oie onavanataro Alea arale) OTH NCU 1366 
West ‘on, ‘Temescal. mines,. ‘Californias iaGunert. 8 BIN saOk Ie ie a 222 
Western , Australia. ....0.6-ce0000 688 RS, ME a Otsi Wee aT: 1265 
Wolf on the Betts process at Trail, British Columbia............... 231 
Zirkel .on. methods iniCormwallnxes Lee. 10 ead. A, lies 490 


See also Assaying of tin, chemistry of tin, dressing of tin, milling 
of tin, refining of tin, and smelting of tin. 
See references Nos. 1428-1587. 


Métals, Haiiy:.on. metallic substances... cccncasona cen tithe « Seremaiteidetie 1499 
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Mexico: j 
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Aguilera yon. Cine im. 675 eRe wah bee: oe 3 0a ode eRe aeds, Sib otertte etek 751,:752, 753 
Allen .on.tin in: Baja. California «1.1020. . fi. a, Ie aa 754 
Baja California; (in. 1... wee. wn v0.50 8 eA we ih 0b wee ere oer 754 
Barcena. on tin in Zacatecas ‘and’ Lagos... 00. 0. ee ea A. ne 761 
Barriga on: tin-at Coneto in -Durango. asec ste dowete coe ete clon 762 
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Durango, tin in:...752, 755, 756, 762, 763, 767, 768, 770, 771, 773, 
774, 776, 779, 783, 1635 
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Simpson on properties and occurrence of cassiterite and stannite.... 1268 
SS cnunits baa Over OL Ia Aiea a, lis aay abate edober el ole,cirel eveca ahanertiaretey sg) elel eben) ote) sliey 251, 252 
TACO, oogs GMO OOOC OD OCOD OOOO 0 O.C.CDo DODUOD UDOT AAAS, DATOS LL20 elo 
TASSINSTONMEGASSILCTICC!s, Sor-seree steko theists 1s a 1a ee fale ots Puonbes Pelton phenyl el 1365 
BUST eaNN SO Ail Keehld Ais eves je, lolol «| oy cll eke telat BES Holelousienctene erianal Sog''elfeha eave fopepOpRtanaTeT key ahs 1622 
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Mineralogy of tin—Continued. Rerntre 
United? States: sh esas yea Sele aa ee Ue ee ID Ney coe 1215 
Viaanderen’ Omit retatetata ce ratoat ats ata ate theta tote ele eta etoe eiee 1647 
Walker on identification-ofvstream®= timg actus. sees cee eee einer 1371 
Western: “Australia tnr ate aia tatatere tan natant hat datatel oh re Vetere eter aeS 1265 


See also crystallization of tin, occurrence of tin, origin of tin, 
and minerals of tin. 
See references Nos. 1588-1649. 


MN SraAlS MOE CLM eT eta! lala ta ee Na tte otata tute raneetetah att ateped Nate teecttetetate 755 
Clarke’ Once freeones eae Fo MAS RS aT DR ae Oa ee 1304 
D7 ACHAT AT OMe eee htt hal ata EN eM hate eet aoa ate tat tenes 1313 
eibius ton differentiavionntO fis .7.'.tt.tiste tele toteleleteleteletal tatetetetcholole oreo 1336 
MASSATE® OM Arete ese ratera ola anata tata ta tahoe tatatatta le ataletat tick tater ateb eer ee 1343 
SERCO OD sare ee tara a ea aha ater Hee tatenetoteratonel tah halereradaticnenetetate 1361 
Ure’s’ Dictionary: One e seta oars sheet Shaka atal lett alcool ch at otal at hat Merete ere et ete 1366 


See Association of tin. 

See the separate minerals of tin—ainalite, andrewsite, canfieldite, 
cassiterite, conradite, cuprocassiterite, cylindrite, franckeite, 
hulseite, native tin, nordenskidldine, paigeite, plumbostannite, 
stannite, stokesite, teallite. 

See also Slime tin, sparable tin, toad’s-eye tin, and wood-tin. 


Mingaiye; Johny CM Ee ee atatate elatetctata ca cee Dane era Oe eater 831 

Mining of tin: 
A Sri COLAt OD Stet See Sere were etera ters al ora, cate ol ee ene a Bote oar eteTeate eke iatevel teenatate 1277 
ATE ENiLiMae se cts ete te sa VeNe Petes nsane aire ec heucer ate vane tila artes etal oieterteriate fohe tatovemranenet totes 38 
SANUS OTT ES A Nes ta 8s eS Sa Matar eS ia f 2ST facts afore eon oe 67 
Baldautcon method samme Ormiywaitrcy sce clcnencere: crererererchenenetars enenoheretel eran cherete 33 
Balfourton*methods#iny Malay Peninsula. a. scutes se tests ce ctee ere tee 677 
Ballon’ Cornish smethodsaank Sesinc se ie ace ate esis aren Jol ooLe 
Ball on methods in Cornwall compared with those in Queensland... 33la 
Ball on methods in Stanthorpe district, Queensland................ 889 
Baudot* on: methods=invMorbihan: Hrancerry tot esl icictore s sretets steroid eters 498 
Bani kahete ict serie ec, aie gael aoe ae La a eer ee 74, 76, 77, 78, 84, 116, 117, 118 
Banka, royalty paid to Government by tin mines................ ra 
Becher on methods and machinery in Malay Peninsula............ 678 
Bitcomet. htt aoe erase etal lets een a BEE tae 117) -LV8>* 134 
Billiton, methods of working from commercial side................ 126a 
Boers on power machinery for working tin ground in Banka....... 84 
Bohemia bs SiMe aot oaaatatctecrete te are cis Aa salet thet cet atatloh ed need Mareen enelenearets 72 
Bolivia S232 Us See aie a ee ence a eee eiaeienees Lbsas bday LEZ Won ee 
‘Bolivia, improvements in=minimne methods cee. pieces oie tate cre eretele 148¢ 
Bolivias Mintachineryy (USederrererae sere ss sister eee eterettel otetereueeiareteraemase tottoreltensteks 148b 
BrownsOn* Costs! INV BOlivigeresteercdc eels steisieus helekeerarsiol stele heneterteterene tonete 158a 
BUT a by oh ete ere aie tclatares stele Mara tcPeteroroteial over ctotatetetctatelaietetel menenanenettelisMenattsner an 204 
Burmah> MenrewisGistrretere cei sce ie's ose ere soleke eretet ora: ctetete abel oteh ster eiekerst etre 185 
Cape * Colony.) 22 Mehitatieeen eee fale ee SE eceee ens See: 234, 234a 
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Mining of tin—Continued. Balerenee 
Carew on mptieds in) Cornwallis. jivsie «dares fick reid. sleland eo ithaca tele 351 
Char letonsonprpeh OUSHUS CANA Ae i calahe ese hehe ise loco 06.s0 Joie vote cw holder ol ake 1310 
China Sooo. eOR Hees ts Ch: TS Te STII ER se aes. ties aaah 266a 
Chinesepmethod sins Banikkar5 3, 54,4 a ctcie ciocccevakores «) clevel osatel sok deranee ot SCN 76, 116 
Clank jon} Tasmanian method sy ay gil bei cte Bible. cio: 5 A etalaleetsie ee Siete ls 1076 
Cleland on methods at Stannary Hills, Queensland................. 897 
Colletthjonmmethods#in Malaya:Pertinsula::.. 5.2)... Agee, «2. 681 
Collinson) Cornish, mings) ands MIMS. ce iic lew whee balsa ielekel «dicta sheiloas oie 368 

One methods pin Yunnan, .Ohinarats: a alewe’ne smteGiscestetretel> otek clo 266a 
Conran,onytingmining: int Cornwall some oi kil aie als ch arses. Sie). ole & 370a 


Cornwall....312, 329a, 329b, 331a, 331b, 331c, 351, 368, 370, 403, 413, 
422, 433, 450a, 456, 1084, 1425, 1479 


Methods, illustrated by photographs sh rcicl. sl. cidisnis icles cles ola fele's ele 320 

Working of Jowperaden tin Ores itr rteack: <fale sAletnlaletthe, alate atokavel ols Je 318 
MOA WCS UNM bates anche ol cic verene ol sierei «y\)s)4) 41) os, «ed @ oie eEn able ele eMeeV totem rehaha otal s fatretes 1317 
DO VOM ference hous ceestaee tai Rhane atote terete alte ooenerettl He & shbi3 4s ote ees 312, 408, 418, 1425 
Dietzsch on reopening and working of Clitters mine, Cornwall...... 1479 
Dovleron methods inguarut.  Perale. opis se eer eae cu seit cieddales = oft tele 688 
East Indies, mining of tin and labor troubles in.................. 675 
MP CerRONy MELENOGS PIM BOLIVIAN ia, oevodeysyoussouedouecouohoush>\oxokeqekeuekedoyoneuousionetenstole 155a 
TRV TTS OTN a et eisai ese ielis dele = anvie so seis Mana Tol oho) Tessas ots fa chadedo hetekedar el oped beter ete s 1320 

On methods at Mount Bischoff and at Dolcoath...... brea fat ehae tel = 1084 

On methods and costs at Mount Bischoff, Tasmania............ 1083 
HIOWEr ON WISTOTY. Ofsreyecuucys wo cxcuhiitelnscls ahaleth ab tlale, takibcnsevadin or be}. tatelel af 1390 
Flower-Ellis on Chinese methods in Malay Peninsula.............. 1489 

On. methods_in) Malay, Peninsulacgivisatl. dpi. asnratjenis « sieve Aacase teste 694a 
PRET NRERL S kS aary g te pl pin aa ie ol RNRTA SRR REM NRE 498 
Germany,, Altemberg, deposit sans fej. cuss exists le «) oft}elclele elsichone «bheleie tela elalels 528 
GLA VaiOUl ssid. Eretete ciottedstel= ele) Ne (Siblatolsho aio «la tetlatd pysllaieds s}alello ckebsbelstols. elo tovei‘e) eels 1325 
Creag Brita picieeiieelelsieiicisles cw cin vie elsipvio\sueie cl ioeioisieipielstrieh- «abel dbists 444 
Griffiths on methods and costs in Cape Colony..............see08- 234 
Gritiths on ¢nininesin: Cape Colon yisi. lock fash a siissit esate fk Sass eis 234a 
Hallwich on ancient and modern methods in Austria.............. 67 
Hampton on Chinese methods in Malay Peninsula................. 695 
Henwood onjmethods Msedaan ty. shims 12% Act. Stats etd oie ible» elle clei doleia ete 1327 
Henwood on methods in Cornwall and Devon................+.26. 403 
EOsicoladmoniein ATEN tN 5 oinsis ep sien sion e ateleceistc ele sieelel seile/sselePouseus fare 38 
Hunt on methods in Cornwall and Devon in 1868................. 413 
Kayser and Provis on costs at Mount Bischoff, Tasmania........... 1102 
NERO nein Sees BREED Us LR HCeR oS BiG ellos Bia RaS SMI: o Dold teFS LALA So ATE i SIS Maat ots tere 642 
Ledoux on methods and future of tin mining in North Carolina.... 248 
Leifchild on methods in Cornwall...............65 ie VE ts Bob 422 
Mawisionicostsiat Anchor, Mines, LASmManial. iors si. )te « ¢icis eielelat> cles bepehels 1105 

On removing overburden at Derby, Tasmania................. 1104 


Onitin mining, in, Masmanilank .saneex. elec cioe. Wem... 1106 
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Mining of tin—Continued. _- Reference 
Lock on yield, methods used, and profits........... Weer. 02 SE; 1338 
LOUIS: OMe wea ee se ie Sisie Kumiere 0% 6, Wi8it, AR Seen a ehe eR Ce Ena Disa 1340 
Maclaren on methods at Stannary Hills, Queensland............... 925 
MBA CCA . 25: acanavsrerskevereverspotenepelan over ones chonoterederanstaretette hide hehe, ihe, mata nepataea) Saeed Sees 299 


Malay Peninsula....665, 676, 676b, 676c, 677, 678, 681, 694a, 695, 704a, 
706, 718, 728, 730, 740, 1489 


Chinese methods........... 657, 658, 668, 678, 688, 695, 706, 715, 740 

Labor , troubles. ink « secre. GS. VES, BOILER ND, Ae 675 
Marks on methods in Malay Peninsula..................6. sae 704a 
Miller on new hydro-electric power plant at Mt. Bischoff, Tasmania. .1107a 
Mining ‘terms explaimedintes. 020% Slo. EERE cB. tel Geen hb 1352, 1372 
MoissenetlLondmethods! ame Cormweallll’s \c/svc) = sre ereclieyersievseleloies separ e euetalerehe 433 
Morgan. on methods. in. Malay: Peninsula. £.). 2p) G01805) QUA... 706 
Mufford on .methods in, Tasmania 2020.05) SURE, SeOs IO, BEI, «2 1115 
Minchin on. Method si inl HBOLV Ia oi vc voice arevier ovatict ov 01 ores of opel et atatonet tare eae 162, 167 
Newbold on Malay and Chinese methods in Malacca............... 299 
New. Southiiwalessrne meses.) saa AO IE oe 834, 844, 844a 
North: Carolinasicns «oot eer en 6 4 eRe Mester OR AT SI SPA aa 248 
Parkes on methods in Malay Archipelago............ccecc cece ees 713 
POT Kisses ialvershavetsivareveNetededenehe beveNoteneelevereus Manse Gaettans Meat Mea tetera enol 688, 715, 738 
Pike on Chinese methods:in Perak. .....2%5.0%.+2,00% sn until rennet. 715 
Pittman on mines and mining methods in New South Wales,....... 834 
Posewitz on methods: in Billiton. 142158. 20)). VIR BPO AI «ce 134 
Pryce jon .methods in. Great Britain. nce eclie oo Ventas leit ements 444 
Pryce on minerals, mines, mining, and mining terms and idioms.... 1552 
Punnett .on «methods «in WBolivia tse ee, o2 Ge, Sle Ss. Eo ee 
Queensland sc iseiic cw eee ae ais se Os ee aR 331a, 889, 897, 925 
Queensland, Stanthorpe, dredging plant at................eee eee 883 
Reyer on nature and condition of mining in Banka and Billiton.... 117 
Rich tern vOMs.s, so:s.0% ss sie SRI ye o's av Widow SURO RY SIRE sla CAAA ene em ren ne 1356 
Rickard on improvements in methods in Cornwall................. 450a 
Rolker on costs, labor, and tools in Siak district, Sumatra.......... 305 
Sexton .OMs.c.6 ERISA, Ga, FAVOR. OI IS EING Oe Neos ee 1361 
Siam, dredging operations in Tongkah Harbor.................... 676 
Simmons on tin mining in the Black Hills, South Dakota.......... 1019 
Skewes. on, in -Corn walle pao ne. Ie ay tceto cteleda tcl eh tle, oletele etarer ste ndiett 456 
Smyth: :ODse cise isco hs cee eee wl ose ew a We TE, ER iets 1362 
South: Dakota... 00265 Ga SRG, BUG IE IO PIS. BAO ENE, A ais 1019 
Sowden on works at Mount Bischoff, Tasmania.................006 1131 
Stephens on tin mining at Pahang, Malay Peninsula............... 728 
Stokes'on methods’ini Malay! Peninsula iis. O02. 2OGN ION eee: 730 
Stokes on new electric plant at Mount Bischoff, Tasmania.......... 11383 
SUMMA AL ioe so ois sie esos ais lo PONE RURERES una ALESIS 5 TUR Reds ch to chee hes See ota Reus 305 


Tasmania. ...1076, 1083, 1084, 1102, 1104, 1105, 1106, 1107a, 1115, 1131, 1133 
Methods of working, expenses, and profits........... 1064, 1069, 1070 
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Mining of tin—Continued. Heterenee 
Thibault on dredging methods and results in New South Wales..... 844 
Treacher on labor, wages, contracts, and mining methods in Perak, 738 
Tremenheere on methods in Mergui district, Burmah............. 204 
Trenchard on sluicing plants at Tingha, New South Wales......... 844a 
Van der Wyck on methods in Banka and Billiton.................. 118 
Vercoe on Chinese methods in Malay Peninsula................... 740 
Vogelsang on methods in Schlaggenwald, Bohemia................ 72 
Weeks on methods, machinery, and technical terms............... 1372 


Worth on tools and methods in Devon and Cornwall (historical)... 1425 
See references Nos. 1650-1658. 
Mining laws: 


Bartlett one Srivishwemiimines Lawsirs cic clever ove seers otere cre eters erence cere ie cia 334 
Boase and Courtney on British mining laws......... id sie ce i ms 342 
Careweon court practicessin’ Cormwallivy.. ass. secs semen tee te Bip k 
HUTA ePYUIIT AMG eter rerio rsieleie ce ese) cre) ovals bale iets ene reretererale@renere: clecarecererers 266a 
Legislation regarding tin in Malay Peninsula................... 681, 706 

Mi NS eCeLMS) OR AIM SMe seraieeceae.cis sce ol nice are ccotetelate stanete stators als fate eieteuale 444 
GLOSSARY a OL nr Gries toreterctat ror she sis, Giele 1s)0 oo o\giaite ope, eb reverar Sree nbra Se Temiohareserans 483 
EATy CO vt OM parcns Aci atone scree creter Stns. a's eatela: Sei e aiis''s: © ieneie- seit ers) iavaiahena Bleue sea els 1352 
VVIGCKSH tM» sent ay eteiereretrcter eve: cicbeie crais' sis'e: aie eiccaie ahenesenahege thdisiaue ovessveyete mais 1372 

Mino, see Japan. 

Si come Ga OM UNG Mn teen cfs cits e ore jcue es," = Speech sysieleteveysl eekeveleaeleierachalveucus 1324 

Mispickel® Wihiteheadtonsassays. of, ErOm: Vireinia..cjons.ccocscisters ounce sien <ucees 1247 
See Association of tin with. 

MASSOUD UTS CAM OM GLIMMER ys el cvciic/c less 0.0/6 sss gies cue sual (ole /e.s sieieloleyeusietaye lars 786 
Genth on tin in Madison County.............. Fae ot aber ce Hye eae eae apete 787 
MeaGdisonmCoumiy wtineinte ne: ©. 4.6 sco es - secs coe Phe eee nee co cee wee 787 
OZaAr Ks a GinsamMdminow Pratl desis. 62s crocs, « 4% 014 ter aisle cicl e're i e teloleweanaiersgetess ere 1423 
iWikteeler on) attempted time MIMI 1M... «: <.aevene oleic: o chalevevevelle) enalelepaselopene 1423 


See also United States. 
Missouri River, see Montana. 
Mitta Mitta, see Victoria. 

Mitta River Valley, see Victoria. 


MVE HN) Mea eValit tes Cre PPA Mrcere te oye ac enc le cals, eis) 0: a iescisi a lavebdins, ajehe s Spagsnakere auiarelguabenagone 1052 
Moho district, see Peru, Puno. 

MMOISSGIE amenity pepe tease ci oe sibiptoydia, bbe, « miaysienefopalohe « wibiate lene ehevenoney-reuaimnskon tate 153 
IGT SS CM em COM ies fenelevencs oun; ).00 oko eiei,e ss iosevevonctlosexesoyorovopelogs ta peers ctaliouey shes eys 433, 434 
INIGISSEMC tama Mtoe cfeteks cicic: cucie le ehelersleleyene is.0 sieys, sliels)cier'es oreilafebpshshayelarsiaycsieleerere 435 
Molong district, see New South Wales. 

Molybdenite, Andrews on deposits at Kingsgate, New South Wales...... 197 


See Association of tin with. 
Molybdenum, Clarke on separating tin from arsenic, antimony, and 

TTUO MYA CLETUUIINVANNG « aris seve tele rails lor clerks eiiel eile lose G-e'ley'oy sraiio'e oleyahe GUIBATRIOM fs NOMenahthe g 1467 
Monaglogh, see Ireland. 
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Reference 

7 Number 

Monazite, distortion of cassiterite crystals caused by............eee000. 1649 
Voiton: deposits) of injSouthpAtricawe) dn. Ase »haleiee <eie.c eT: 3c 


See Association of tin with. 
Montalbion, see Queensland. 


Montana, Bitter Root Mountains, tin in........ ime tert eee aM OIA 204 
Blake: ion ‘tin, in... ..cassrsoitls weniaae anes die side oes Midis teat y L202 
Blake on tin in the headwaters of the Missouri.............. Eee L200 
Blake on tin in the Bitter Root Mountains.......... she fel evans s EYeYs Joa? 214 
Kempy on-.tin in). tarps bee ew east aul ohectdaen see jeisleatte tae aawel2dS 
Missouri River; tin: ini headwaters Of «. G7) tsci8 bis) pores onsiel olevelela toe 2201 
Raymond on stream tin on Big Prickly Pear Creek...........cec00% 787a 


See also United States. 
Monte Blanco mine, see Bolivia. 
Montebras, see France. 
Montebrasite, see Association of tin with. 
Monte Calvi, see Italy, Tuscany. 
Monte Fumachhio, see Italy, Tuscany. 
Montesinhos, see Portugal. 
Monte Valerio, see Italy, Tuscany. 


Momteomierys" Alex. cis icrcdscpetevesena. susie ini ob cise orale sla onenaliotene lene Nela oneness 1108-1113 
GOs Monit So By vis cco pavere va toveve every tate se Oreo eile, <iaiiv love ai'el oe foi erste Tar ere eietons atone me Retearaiaee 586a 
MOOG At Sanda iaiieigancieporsierhelenc tore toneie sraterete setaelovetete Sjetagttereteteie ae Sal al aia eke (eye ots 5 id 
MOOG), y/0N Shacta: saree :o; ay/eke’ or eeababere th cea ta orek sdapis'e co-@ Sug «ase lav's sas & Siw ca} a tal one pyenar eaten Chonevenecoatetes op etn 


Moorina, see Tasmania. 
Morbihan, see France. 


MOR EAM oy Dictecetore:« wietovaictoneietetade fis atera ies, se ielsta nie eguisie a Stage) suena neceNehe chee spare enele 706 
IWLOTI CK Cys AW seks eave altaya: cra sapsvele: sisie sires 6 shai ove is le oieys relsgeisue cera acai emo elere ey TOO 
Morococala mine, see Bolivia. 

Morse; vALEDUE, issisne acssdaleapelea aieyet «i 4c0deia Seeley ptebarens fave RNAGeoiece ION) eiclags 1013 
IMIOSSe FB; FAW shvtevei c nite eves relates oc cate hoieiauelioie too «) si Giniersiolebens ra:'6: see bisve sues a) oe ahenees 707 


Mount Amos, see Queensland. 
Bischoff, see Tasmania. 
Black, see Tasmania. 
Brown, see Queensland. 
Calvario, see Peru. 
Cameron, see Tasmania. 
_Cudgewa, see Victoria, Cudgewa district. 
Dundas, see Tasmania. 
Elmo, see Victoria. 
Euriowie, see New South Wales. 
Fatique, see Victoria. 
Gunson mine, see South Australia. 
Leswell, see Queensland. 
Lyell, see Tasmania. 
Mica, see Maine. 
Pilot, see New South Wales. 


= sew 
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Mount Amos—Continued. Hererone 

Poscovi, see Bolivia. 

Ramsay, see Tasmania. 

Read, see Tasmania. 

Rex, see Tasmania, Ben Lomond. 

Rubellite, see Maine. 

Singapore, see Victoria. 

Wells, see Northern Territory. 

Wills Creek, see Victoria. 
Mourne Mountains, see Ireland. 
INEOT Gr Darin Scereiah an che abc Taln ovale cr ois Nels ei slalete Sistere lene alate o-oo eS LOMA aRs Gye epee Dalal ee TeLAG 
NTT HL LST (G25) ae crt cate ve teres Sial cucu uel aya) lal alievastet oh oio edie ot ap bial OF SCS wpe « page eps oy Sickogabatoe re 1538 
Muldiva, see Queensland. 
ETM OL alra die Cen etouadeteter etre roreties p ioianate oie’ otgie ah gtengyaaie wy syn aha patab vauta eptaentgsiegetal« 1265 
DVraW Oc ee rede eect Ta Com ECT CINGE Te ayete ciel orevezersjoic.cecosre, esos je ieee oyete(ecuoteyesc¥eite are ofatettensetieic 560 
Ree OE Sore arin oo riee eer to. sibs eos lels.>, «4,00 hs Sahoo 555, 556, 557, 558, 559 
MVR Tes er ee Aty trae: ey ctcl ches cata cnelislisnigu slis\iote ei'ai wrni'e) o's TENGNA Gi desl oo hol eTe opens fo sash cesyoye 1539 
IMUtar Glenys OTT a eraretertevarnicha svete vs cleree ahal aie! s\ aiverisie etic! o's OBawalfeltekogenetees heli ppatey evaketalyor csioys 927 
VETUTAT OC EL ETNIEY: Mss ce versie ene elise igh Sich eile 's'leisetia: (opis: © 9 TSISGiel-o! OFSIE (al OLON SHON SPRUE. «: otevelisttortel 63 


Muntaha, see Malay Peninsula, Johore. 

Muntok district, see Banka. 

VATE Ty AEC Sia eA Nae felekcte is laleiteveleraite\ ie) «<!'s foxes) ee ©. oighigoicn biveddierhe fers L280 23 

Murray (Upper), see Victoria, Upper Murray. 

Muriate of tin, Gregor on formation through long burying of metallic tin, 393 
Hunt on influence of magnetism and voltaic electricity on crystal- 


Mi Zale Omen Olarercetenty a elctel oovare a evel aioe ol nscale tae: ale: cievene Miata arenvaponedsh slates 1619 
Muscovite, see Association of tin with. 
VETS OULU Steer Brsreotore tes cherie cr aiisns eve ereusbahion nica oiley o1.07 stags parepe. afin: syebepey qibh= eucvershabsicnslanslieh amet 1540 
Myola, see Queensland. 
Ny TICK HO. Mbabs sve jaceerotevere WP HRs oyehes as gg tctias- oh) 3 cass av'Gy wl hans yoru saa aoe Le ROMEO Rea oats 1541 
N 
Matis; made frOMl TIM SCIAD. 666s dec cee cess Malcesine He Pe ms ce ea meie bie 


Nam-Patene, see Siam, Laos. 
Nam Sak River, see Siam. 
Nancothan, see Cornwall. 


HSMeATI LE Teen Licaseem Een Cre/teeereue co chet ccs si euel citi aie: overs (0.5) gipieilelee) elev haler'e jo) syst ssl(oueiiayais hie 1405 
Narungo, see India, Chota Nagpur. 

INCU teLey emt LTV mmney Pe retreweteme irate ce chict i ol ave) oie) ci eiinisalio 0: eg) chia) elisholie) ob otiollot pl eliohefiet i 047, 527, 856, 860 
Nederlandsch Indie, see Dutch Indies. 
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Negri Sembilan, see Malay Peninsula. 
Negro Pabellon, see Bolivia. 

Nellys Ford, see Virginia, Nelson County. 
Nelson County, see Virginia. 

Neudeck, see Bohemia. 
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Reference 
Number 

Nevada, Hoffman on tin in Tuscarora placer mines.................00- 788 
See also United States. 

Neville. By. H. (Hey cock 4C wT jy anid) sid eleictaieiere. ole. er aneehe) coeeeen akan 1504 

Nevius}; J. Nelson iscsi iiie eo oc ice 0 dies BAO Ge (BIR EE Te ee 781 

Newbery, Ji. Cosmor.. neces els 38.< elaeioiole ke ace « RAISES SA Oat 1232 

Ne WwboOldy Tir Teits, Si 3.35 sisieiete he have ice eRe ese leerocoiins TET A eye 299 

Newellton district, see Queensland. 

New England plateau, see New South Wales. 

New England States, Blake on tin in... -.... sue Ps) 23h «OM, ae 1202 
See also Australia. 

Newfoundland, Milme -on» tin ims ese esce fescvss cap csies Seecnsccs. owe oe 789 

New? Guinea, Herguson Island, tin ion... .: 1... 21.0 dese een te ee 790 

New -Hampshire> Day--on'- tim im: 65% sss .652522547552245 e2lke ood eee 1203a 
TACKSONS EIN ev trseatens ote tencte tartetele tate tate Motels Tohete tame "ote Netate tore LR Reee chee 491, 792) 1204 
FR Sr oO ERM « CIE iors RHA ek a tara Ne te Fo Toe ito te "a vo Toe "a tote fete tedasotetotenee Nee Meee Oe 1213 
Leonhard: on- tin rat Jackson. ...2.242201.5%+554%6555456 ME aed eee ae 1214 
See also United States. 

New Jersey;,:Andover,: tin Mears sicassiascsaseosetnadtnnciane. Sones. ee 793 
lesley: on. tin near vAndover: <... of308 aR JB. SR, 28. Rae 793 
Schnabel ontin’ inj izine Proms... «es. .  eREOBH St, TIS ee 794 


See also United States. ; 
Newland, D: H.....30,, 31, 54, 70) L700 4363) 4375' 708)! 182) ‘83254833! 1928; 
10538, 1266, 1346, 1347 
Newman’ 22 Sirs Gee 2A OP RIE AS, OOTY AMP See e eRe (AAA ACRE leg, 
INie wind ca ri Gesreisliee ee se cuaieeysic co cia ec sioienrmnaicl citeay el a chee apa rA aia a eeere Sa ene pennNet Rarer 929 
Newquay, see Cornwall. 
New Ross, see Nova Scotia, Lunenberg County. 


Newsom Johnie. (CBranner adi iCs,) iG) cc). ose ci ererle convererorseneteiee eis eerie 1306 
Newssouth wales? tit inltncn it tee rete rts 41, 43, 45, 46, 1290, 1292, 1298¢ 
A——————_, R.. D., on tin mining in Vegetable Creek district....... 796 
Aberforl Rivers tin? Ones scr touresters ieisrere twielavs ele slot oeed Geena ere ener 820 
AMAT S HOW CLA TI Siri cc ase a ciere echo eiesereie.e ote oe sce lefenetocea acetone een eRe aete u95 
Andrews on tin in’ the New, England plateaul.nicsjcr a «eke chemueusie cere 797 
Badjericam mimes! tim. “imlsi: ircccaysisyots sicieiso (o cco lohan oreaslone eee Serer e eae 825 
Ball NODS. ha “atch coisa a's o wera parobehantte st epost ouien eile ceeltossClOnetn Cree) eae Cee meee 797 
Barrier. Bischott” mine. tin ities. +o. pac ree «hae eee 825 
BarrienRanges Tela) tim is wax sere o wrsnoclccseialereia atatsrmecldlicnspelene ror Ropes 825 
Beers ON Cl, LI. ie oer wissel ok Wie ee eek UNE eee 7. cage epee 806 
Bendemeer, Gwt mine, tims ink jeiiaede cnc crsciole salle Lee 817 
Benedict. on: tin) deposits! (Of... ..: - ierecuue heaton nee bial eeciee 47, 13801 
Benedict on Oetery mine in Hmmaville district. :..5..... 20006 cles 807 
Bourke County. tin. ines. sc)ac., setrepspetd wreaths te catipbern ealeiekenao ieee 841 
Brogger (Kijerulf and) on tin im... 2.05... nee becie eer OR eee ae 826 
Broken Head, beach mining at... 0...40:......0. «dHintedene steer 805 
« 





NO. 2 BIBLIOGRAPHY OF TIN—HESS 343 
New South Wales—Continued. Betoneabe 
Broken, Hull Soe). tin cinisays.ac hs cheer eee ate ee GAS och SOR, SAPO 825 
Brown, Ong tiny, ini. xx s daa cette ree adds Dio Tt OD 1307, 1308 
BULra-BUEtas GIStnict sins siMicyversiamokioerancct haath. aie clas. A 847a 
Catonlas nine, 8 tin Amer 45.0 Siecci nates eta te Ad. SOLID, DR OISO MS WS! 825 
Card oneminerals ofseconomic.vallewin’s «occ .5 52045. te tee ae ae 808 
Carne on beach sand of the Esk River and Jerusalem Creek, Rich- 
MONG MCOUMEYS asnsceia Sale eccd aa ad ave alfeyeh ae athe ote ee ee 809 
ClarenceyGistrict) tink 14 sjsie enlaawne cares aise ote oe ears eee 822, 823 
ClarkecONMGiME IM ae.5 cinclcerro seis So ovis alate mnie bath hes OLE 810, 811, 812, 813 
Glark, on.ting mines ine the, Devon lan .0 fc ..s.s-0sr0r</01-testite oeteotie neo ae 814 
Cogan <Onesb insist wercpessesy sd cvche> ceed snev ar snopeuctsbohsho natn hai meate ae 815, 1677, 1679 
Conderonethe) Conrad; tin, minesitee. Haak) Ais eae sk aed. BAP. 5. 816 
Cotton, on: the. tin .depositsvof.New England s+... 0h. Jaa, sae 81l6a 
Cox on tin near Bendemeer, in Inverell district, and at Silverton.... 817 
David on the Vegetable Creek field, New England district.......... 818 
WD AVIESY OTIGEMMS IMs crs oerotarere cbevwisiepe. o's. win aia eM eae ALON od O SETA SLENIIS.. o 1317 
Dg OTIS EAM AT soyeire pc tascre Never oh arco sche the Sta EOe. ANS AT Ah: SOT G E 1318 
Deepwater, stllerakerrcndeciene adio.as ORC TIO. Sead oo Dales Metab Gree hsarere oi 
DeparEMentsols MINES y ONE a wis 5.2 do ooo or.o a10i.0,89 pe.c ethorshee-cude rete ae 819 
DD TUIYA SOS bIM sy DUCA TG Sion ops on waveriei scahateh ate: ce il, ER ARLE ONL, cnc ob mutt ITO EE $11 
BimimanviMendishyictraostaccdac cars aniends oa. hea oval da on eee 797,800, 807 
Hmmaville;districh, Hmeraldwmines:tinwin'sss aakdaandas Had sitet ontee TOT 
Hnglshvonatinvine the smnverell, district. .scso50h000e. Dae 50 
UL OWL hei GLlie Weitere atlers a aor de italy alo eS yO, ES IO. ee HIONG 825 
Evans on Little River to McAuley’s Lead, beach mining from...... 804 
HARV S WOM Dimi MIPS oc) voter: or wianiot at aici cr on et SAME e, ede Sascha, LA ALE, AEs SOLER 1320 
MOON VON. TIM IN a. 4 ot aeerded eth ease ot Uh a Nate, oe he UE, AEE EE UY EC a 1322 
Genth on tin from Aberfoil and Sam Rivers........0...0...cccee. 820 
Giants, Den, . tin Hater Ae. ay. DEA... SNe SAO) AD BAOS OS... 797 
Gower on the Vegetable Creek field................... 821, 822, 823, 824 
Howell Conrad mines; .conradite; frome jac co ccsracth ss dave ciath ohemehete 1644 
Conrad ~mMines;. CIN Sins < cece cae celateo ts as MAO. GU hea ae sen 816 
HuelsByjerkerno.mine tin ims...) 8. ete Base, SA oedld eh 825 
MEST HIGISEGICE eteLIM aU seers fore <)-o:70)t0ir0 valte verre Ye ie 50, 797, 803, 817, 844, 847¢ 
MAsmiore -Mmine; stink TMi. 5. coro101. 4c 8A. SESS SEE ETE HEBEL Ite 830, 849 
Jaquet on tin in Euriowie and Waukeroo................ccceeeees 825 
Micrultsand. Brozgen on tin in kisi) RO, ee, Ao BOOT, 826 
LGHVELSTAZS (Ole URINE a. (a. Cet lic Neher arapercets dike swale ota be. Dotmeton, oct 827, 828, 829 
mersidfewonmmismore mine, Inverelllicjc «ccc. o:0 o:s 2) ccsevereiciels cree esniey< 830 
MOCO CIN Diss xo ode Haare ee 2d ede oe ere oon einai ed 3 obs AL cae pate 1338 
Louis, on. tim ime . 220 saeice cides tle cle ee ee ee tees bsedeaceeees 1340 
Boticn@ehilips and) nom tinvinse ota siecs oo aac ers oe sll Mi thochee, SLOtnitiokts 1350 
Manee. on, tin mining, in) LIOR RaaAa Hse. ISL ed BG ee SS . 52 
McAuleys Lead to Evans or Little River, beach mining ee ee SES oe 804 


Mingaye on, tin, in the Richmond, Rivercdistrictey. 2) h4 a. ee... 831 
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Molong; district, Gumbel lodes,. tin jim. . ds fre. ctbittcds Chae ogee 847g 
Mount (Muriowile; stimieinnys tress, + sevelodaerasnisles: eis a ae ee 825?, 848 
Mount, Pilot; tin, at TOOtiOf i cei. hired okie ae Lie. Ree ee 41, 799 
New, Hneland district tiny in 1.5/4 meee 797, 816a, 818, 822, 840, 842, 845 
Newlandon, tin im... $4.c «0 2 owes eke dO. aU 832, 833, 1346 
Newton on, metalliferous (minerals) of i. iif). tie. cleie. tlesarcl. dee debts 55 
Paradise, Creelk, timmy acc iaiale acceler caren eicno noe ee 811 
Pheasant Creek, tim) at acy ec ip estan ie ove a eon oa ee GEOR NOT 
Phillipsga nd Wlowissonutin My, s.r 04 cise ciclelethelae one Rene ee a ee 1350 
Pittman: on Cimj imo sccis.). scheyoouclades feel HONG Ld ob SEE EE eee 834, 835 
IP TA MET POMS ELM e1N ee ate yen hss ovey) is) ay apa ou suc ec suoucrocvouey FEELS AU 837 

On tin, in, Vegetable ‘Creek field sacaiae ell. sack ak HO ae daio 836 
Reid, on. tin in... ..<,< ice Saubiacen waa. te eiiaannh. as Be se Onn 838 
Reyenron iting ins Gece. kay caten Sheen: k tehe ceaneros Dapeaie. 1S E ea re eRe 1354 
Richmond County, Jerusalem Creek, beach sand of..............-- 809 

Esko River, peach sand Of5.)... 0. a0s acide e sence ee ee Pate 809 
Richmond River, beach mining at mouth of.......<..« lds dele Se. 804, 831 
Sam River: “Cin. Om ccc oy papstale wey cravare) 4s aural ayare ale orerol ae eT a ee 820 
Silverton, tim’; ate ops oa. ssepasshe, sce one, 51 sleces o) Slade GUTS RN ORAL EEE at BE baie oe 817 
Silverton /district, Poolamacca, tin. mear....,.....,00.. stele able ard vaee 847h 
SilentaGrove, tim at otras <e.4race asgls ele arg ¢) onelecrarcle Cree OTR EP Oe Leper a9 
Slee On, CIN UN. oe apcra a cregeye, Mais Seaikis, aera Mh eA ROTO eG Rote Boe Oe Reece 839 
Smyth: On Cin UM oe cee ce deste ess Eee ead. Goh eee cS BE 1362 
Stephen on tin in New. England, district...........<dh. Mae. ch oeGige 840 
Stokes ony Giniyinsicg.cfyaud. bid 6 lub alt. ad. ware. Ae se wen: 730 
Stonier on tin in, Bourke, County... .icc.ccesasnec dn cheoele tcl tne 841 
Taylor, on tin in the New. England. district..:.....2. si) .60.wellee 842 
Thibault on, tin im... .asawiit. ssc. fete Sieteal A. anes’) get. sable 843 

On conradite from the Conrad mines, at Howell............... 1644 

Onwtini dredging in; Tingha.. 2208. sass aides. ald ae. ae 844 
Thistle mine, tin Jim. (75. e5.. w shies’ etd Lgelano. OaEt kee. eReTAECr a. a naerOe 825 
Timbarra, Table Topseold vate 3. 5 6k bao oottie sli? scold aeG eine 797 
Tingha,, stream, sluicinge, plants at... . ad. Hed. feel de. eel aateks lene 844a 

(PimrjdTede ins (Awe 2 op soe co bee wu so Bela he weet athe tee eee 803, 844 
Tingha district, map showing: tin! in... 1... ith dele. Aereeees OIOIMe later. 849 
Trenchard on stream sluicing plants’ at ;Tinghas (ii. sf. is mG. tauee 844a 
Ulrich on ‘tin in. New, Huogland. districti- ott 46 assert Baas sie tar. 845 
Vegetable Creek district, tin in....796, 818, 821, 822, 823, 824, 835, 

836, 847f 

Waukeroo,:: tim SLM Yin oe hictlo ears, y's 5 3 Sal oo Ua Seals SURE Te ESD 
Weinschenk on tin in Silberberg near Bodenmais................. 846 
Wilkinson on’ tintin i022 Lu ioo dso. A i. Ae ae 847b, 847d, 847e 
On: tin, in. the, Burra Burra, districthoay. ni ai aiek seid. Ae. soe 847a 

On. ,tinrein) theyinverelldistrictstiiit. ce Aneel OF eet. ees Aal 847¢ 
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Number 
Onthe Mount Huriowie tin’ properties. ::...%.. 08) 2th se eee 848 
On tingin the Silvertone districts. sass ss sm 3 «See Able « A eiaNelale: cleet shale 847h 
On tin in the Tingha and Elsmore districts. .....00......0.08- 849 
On tin in the Vegetable Creekydistricts 23. «ais. cicerergatts ti iite 847f 
Wilsoniss Downfalls tinksatel . Ps Rel be waliaet .wikd oc okt tts EL TES) 
VVOOM, OM eTIMW ID ia cititele. cs crelalerc'e sratelalereta ore chee ceo kicl vet sis teechame eit lieia:'e 850 
See also Australia. 
VOW. LOM, Jlrs WVPLECOT als & steiele us sieies0 see's ease ales asi os oo ain sit hifi a ciela Se Solel 55 
New Zealand: 
Bellon tinvon Stewart Slams oi pees Ss fsck ce ele eusvendisvors hive heel elets 852 
Binns on tin on west coast of Otago and South Island.............. 853 
Coghlan ‘on tincin=<ss¢abanye cred ob cick IE sa kee eee as weet rad Eis 1077 
PAWNS, Ono CIN) Ts Sele ere ares OUOAI Role. Mabe RLS SO la bya Me erates wale Re 1320 
ali Moon® Bays tint atiowcetiis crc cess o0csve o ofecdeVd obLEb. dele tigmratectebeenea etaye 851 
GAS MAIN Ay OMe Line Maas ceisler oe sees ere cre ero wrere shale e AO notes oh la 854 
McKay on tin in the Port Pegasus district and on Stewart Island... 855 
Newton on metalliferous) minerals’ Of... ..%- os = «a blele ete che pders eines 55 
Otago, tin at Laukeys Creek, Reefton, Milford, and Dusky Sounds 
On Westy COASiy Oleg iad pte tee ets. IT oie Sere hE, ate bhelos aie tre 853 
POrEsPesasus <GIStrich atin IMe o.s e <6 Jae s Sk co crendis Gia 4 claece Skee aie 855 
Remarkable, Mountains, sbin imac... socos cscs acs woee ss Soe aad aac 853 
South Island, tin at Humphreys Gulley near Hokitika.............. 853 
Stewart IslanGe timVonias cic). eicledenccetelolonce sfeiehiclee sGhMate ste 851, 852, 853, 855 
Neyrac, see France. 
HNUING EVO eden © HIB EY oss. 7a), oy sslos area ee ay eh es ou 8s a0: wilec ou si, ailoy es abs yes eponeler Meeks) Sleanapotehe a tok neaene 929a 
CN OLASS MVVITIN, | 57a cass aia Ale ertarauaie a ala svaPoUAROss oth bis, olistelteh stellate seeteier ake sich a suehenatete 1233 
RCH Ol Seem ce a oe ee ee ian aa errs cl ol clase, sysieveseecebeucyoisUeusaeicasvecsie att ol ten ats: vee 1348 
Nickél, Emmons on occurrence in United States and genesis of min- 
LAIST OL a hee cy reer eee are ralaiaoiw Sep pias ar eleo:la.8 eer oheletwes 2 (Ae dette GINS eee 1206 
Douglas on metallurgy of........ winiaie obi bie bik we Oe ELIS Ee Se Ske 1204 
Moody on hydrolysis of salts of, in presence of iodides and iodates.. 1537 
SELee TON Me La SY Olea ves aie lolele oie lniele elie wie wet neo eno RO ofall aiekie fobs tal bb she 1549 
Nvonldustatistics: since 189 Os se cae. 55, cafe ots aiesteede sake = oiebs alahe lad etree 1694 
See Association of tin with. 
PNAOLATIN EC Ort ce aie tae scare hale Saale sa a's, 8 ae eae Wine homie ele atele ates tid aie ahote beets 860 
NPIL aey CIM y 1M, ett efaet ee SECHre eta See lode AISNE code alaftielelo wha othkicPels etateleda alee & 637, 638 
Nawal aman districts Citic iM 2). % ste lols a's eletas's/ s wlerala slates tideilae fata ote mest 859 
Banchineting it Bad kORGISEPICTIRE .... .\./ - «nietalaladth ele’. clagestalomiet, .temeie te 860 
Bautshi tin fields. ............ cc cece eee eee eee eee eee ees 857 
Benue River, tin on the... 2... 0.0.0 eee een Po EET late)» Eielatetlbtsloteite 3 
dewmaunay. on tin (on jthe Benue Rivers. .-)-;-). = ahi) fo alels alete omieeHin 3 
Weline River, tributary, to: Lake ‘Tchad; tim One... jodidls aki ete doles 856 
Dunstan on the Bautshi tin fields..... BEERS TEE CUYD ols Chad et ION 857 
On tin from the Tilde area and the River Gimpu.............. 858 
On tin in the Uwet and Akwa-Ibama districts................. 859 
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Nigeria—Continued. | Reference 
Number 

Fawns. on tins ins 300.20 Re nee ae) BRO Ta BAA ne) 2 1320 
Gimpw. River, tin On sages 83550 05 SUERIBID ONT Eee IA aee t) ASbS 
Gimpy or.Kogin-Delume River, tin on the. 2.0.0. .00. 00. cc ee cc coe 860 


Kogin-Delume River, see Gimpy. River. 
Nicolaus on tin in the Badiko district, Bauchi, and on the Gimpy 


or... Kogin-DelumentRivier.:. > + veces sete ee ete ante Aenea 860 
SCOKES! 7 OM stiml! sins res eeretete choos chevalier tel etetetr tee eee SIU 1S. UE a RE 730 
Tildevareas tlm Divs. mesrite ow als: Stee Staelcetar siae Seateegraiae Cl ata SATE Ae er ee 858 
Uwetsdistrict; “bin raterete sce cic acie meret terete iets sie arctehata wee Ks 4869 


See also Africa. 

Nigger Hill district, see South Dakota. 

Nine Mile Creek, see Victoria, Mitta River Valley. 

Niobium, de Launay.on.occurrence in Hrance........... HP eee Ae RI 518 
See Association of tin with. 

Niriella, see Ceylon. 


NOgeerathy eI Tae RN ee TS BURR HOE EE Oe Ere aes NER 1628 

Noragala, see Ceylon. 

Nordenskiéld,7Acih. tose. YahiN: wottooth doer. axeslaed, 16. niae 948, 1628a 

Nordenskidldine, Brogger on a rare borate of calcium and tin.......... 1596 
Dan, OD 6 soo aco hg nee eta 8 vac eee mag ate cella choles Spot ah: Mal aetemRe nent 1600 

INGOT CI =! OVE. Cts sex scey or ovcver eat A ceemaney cher eo ow cuat ev at or ae Reon RRR RENE SARTRE SIR iota . 1542 


North America, see Alaska, Canada, Greenland, Mexico, Newfoundland, 
Santo Domingo, United States, etc. 


North Carolinas stin ine aecetie cs cele tee Ooo eho cree 1196, 1281, 1298 
Benedict Om tim: sy va ten hstet ovat avoncccheretatiohon tian hatier anol atoton ater tecats 240, 1200, 1301 
Dabney-on: Kings Mountain tin. depositsjss.secrccnece sacs. ame 241 
Daye" OW ELT Uma ves va eetsanecesedone cadavers tare ta vais Coote Save bore Neko tatotoveNetenetotetetoroncbonora tena nee 1203a 
Exminiens’ one'tinwinliiih: Rohe ee ati J: ly BORO ay ee "1205 
FUE TIVANS OM ELM. TIS se eceracatenecere. cis S.5.a.8-0 cis: odie elk deere e ee eee SiG ATOR 242, 242a 
Garrison. on: Cini ime dxaincwee ss wes 65405 600 eRe ee Bel el meeele Celene corer 248, 1207 
Genth on tin at Kings Mountain and on other minerals in.......... 244 
Graton. ON: LIN. DWie. <4 5s eee ober so Oe aw LE Ow COE cern BPetSU Eee Grete Date 245, 246 
Guenther ion. tim ils said ratio ence oo eervc odo pratatane cteibha aera iel eaeteteee ate ate 1326 
Headden on tin’ in Mecklenburg County 20. 2)5 Ieee oe 1208 
FLOSS. OT: GUM VEN s o.0 oo aha ot ot He oleh ol tt ot tl ed Aad td Natale o chet dla ate chee eee 247 
Kalb on cassiterite in Haywood and Henderson counties........... 1334 
FLOM Ps ON: CUD VED 5 oi or 5 cic: Mev otee click otiet 'o)-0:01 a of Sion oh deci Gdced ¢ etahe ere eae eT Aa RS ia opt 1213 
Kings Mountain tin deposit........ 240, 241, 242a, 244, 247, 248, 254, 254a 
Ledoux .on tin at Kings Mountain’. ....cacc co saa nc etd ti «tae oeierentens 248 
Mecklenburg County, analysis of cassiterite supposed to be from.... 1208 
PHATMDS: VON 6 TIM. TNL... scc-.ccssrsronepen telat Vee edie hes etatete. Ghee ilctar cietehe oe utaaalctenaere 250 
Pratt sons tim siMivacrceen SUT COMET 3.6 DBRS ATE OS cia nee tele otk 251 
Prattand’.Sterrett, Om, Gim cinic yo cis 0 HHS a eS 6 Slee hake iced Side Alte nenente, 252 
Rolker. On -Cin, -Wmeeyys) Pave LS. Se BONG OSL MAS Peels rte eee craic 1357 
Struthers and. PrattYonttin’ ameac) ae 5. 2K Aas. Ae thes sete 1364 

% 
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North Carolina—Continued. Ninahee 
Wike .on ‘tin iat. Kings MountatmRoeue p..cileonohk ols ak ae anasse! 254 
Van Nession tin), ablRines MOU tae ss LS CII, ANE, Taek fete 254a 


See also Carolinas and United States. 
North Dundas, see Tasmania. 
Northeastern district, see Victoria. 
Northern Hills, see South Dakota, Black Hills. 


BNI O11 Se MOT TL GOT ister CUI spa iT aretha} cove 'ey orca) aMouatahellctehes sheverie\'st’oaieter hotels 45, 1292, 1298c¢c 
TAILS s ORs GIT ral Ih vasevagciec goyave ewe oe 4e\ssiba teresa’ telsens:teVeyraneltoovreite delfelsaite tagslicvaeue vo) ameret stots 1320 
PlayLOrdOnestint sate WALT As etstere ake, Satie core ovore eveyera oforvoreo oh ofeveroraio get etade 86la 
BOGE «DAT WAN, CIs Abciespeyers,« iewievers we wee aie yoelccleiderehe ete eieva, deteds: Selah etatohs 861 
Tate on tin near Mt. Wells and on a tributary of McKinlay River... 862 
Waray Vibiiniy ebinerspe ware lersueis ister skeusys: Sis) avevete, 5. Sieueravevatevroreteuelar okays rckeutheten ojtenemer te 861a 
WVOOGMOM Gini Un cocpersyatere fevers c ocese oleh -0)e) 0/'et eee eer ocere ilove: erlatts: SURvaetmionere ecetemtbenetots 863 


See also Australia. 
Norton Bay, see Alaska. 


Norway, Brégger on the minerals of the syenite pegmatite............. 1596 
BLOSLeW HOM Gin MMA Ole ese bie eiis, 555 6 8s 6 SUES old de SUAME SIND S7Ueds S1aD, PARR ON Ate 1596 
See also Europe. 

Nova Scotia, Fairibault on tin in Lunenberg County................... 227 
Lunenbere-. County,tin at. News Ross... 52. tei. 3). ng tid wlereiale« 224, 227, 232 
Lunenberg County, tin at Tangier, Shelbourne, Rawdon, Country 

WAL bOUT, GAl de ING Wir ROB! e/sa.s.ss.vies GAEL. se RI PRASRE a. 227 
Young on geology of country near New ROSS..........-.eeeeeeeece 23 
See also Canada. 

ENON Choi ONS Hari ble BVO Ee 6) cio 8\ cirave toiot so ois sosresce fos 10:08 “oleneileiielle, wfeveste: oilsiisi ai asi ioeehoe real 

INOVES we eLOr Der ts Lysaeperd siete. cette cla wiblelgha etic whe deed tolioteenAohs| She eratelauoedenetade 709 


Nurgo, see India, Chota Nagpur. 
Nurunga, see Narungo. 
Nylstroom, see Transvaal. 
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OUCH MMECODEI LR piie cont traits retake abe erheletehots rs reiresra:ra'va.re reine ta towaiteie te VeloNeutewerenewcheasuavshedtansee ees 596 
DCC UEC CO. Oss sill is Wal svousere J dyei Fi slets a vaus ols. 4.4 2 4 aua,o0e) edad oh aila 1280, 1288, 1293, 1294 
DAMASK APA e iterate ehe: Mera ec ohana eeetaleretel ated ets: alot abated ate 8, 12¢, 17, 21, 29a; 29b, 31 
Andrews on the tin deposits of New England, New South Wales.... 797 
Argall on wood tin in “Breage, Cornwall..........cecccccceeeeceees 330 
PANGS OMGIN Beh a avelarae et aiayeyiailay sy ah 4)s/8 (6 4140s 4d -v 6 oe a) 8a eile. .d ee! d/siee)cretemv eevee Boers 36 
AT CME) DAN OLASTA 1m) A MILTTTES 5) 5) 50/2) 5 eateitellevevelajar'e.c/« vi eho ashe aimnerel cents 36 
Baltourson tinwiny Malay, Peninsular tok titstsvs choeletelcteler one aveyahetnata coats 677 
FESS ACL pe cteiterresseste ea Sone de re ores 8) BUl'w <0 80 ue voy fe: o/se-ondleayseipel ny eleyaleepevererleicie eplodeLaxatnes 118, 136 
EATS TEM OD Wet tn Aion cr oh otal Oo ai olfelict chev on'ct ot oi iets a evi Shevelateys alas: eb eiehe Bry BETES iat cite 1591 
ECG aOM ara or hid ay sichia Sy Aictlevelia oxi de ot wana era lay of a hit aise) otiew onal at al-ahal(o) wah eld, Hey sneya tere 1299 
Beck on the mineral deposits of Schwartzenberg................... 530 

Benedict on tin and bismuth in closely associated but distinct veins 
AGO TORO] GUGs HE OLLI ste vie ayer ates ler ences 4,0 ova ai, or ones oun a Sich athte » RUM mee 152 


12 


348 SMITHSONIAN MISCELLANEOUS COLLECTIONS VoL. 58 


Occurrence of tin—Continued. Referenor 
Bergeat on the, tin deposits of Tuscamyptiusiec ht cmaebel. dae atte» stow cee 613 
Berger on matrices accompanying mineral deposits of Cornwall and 

DOV OD. oes silence axeroue sie sorayoye auch et tee abated O ole TAIT ACO ELS. ere 339 
Be@rzGlius:: ON. c¢..s:55s:s,es,erereiessceus © ieushegeversiereve.e oA LER Ne Lae 1303 
BUG Mai ctah ave se: shoks.cusuaeteiene Disko kere aie ersgae Ane In eee 118, 134, 136 
Blake on tin ore in the Black Hills, South Dakota................. 994 
BOSE A AVC ION sss). dis, axes ores suerteres bens) ecere op ieparawrssss«, artic odTa he AURORE Tas 1305 
Bohemia, cue. su wows wb GIRS eirE EIS 66 Gb,oe GEE ee 542, 5738a 
BOlMVia so 755 Sees Sasa reer 141a, 143, 144, 152, 154, 155, 157, 158, 172 
Branner . and: Newsom) (0M; .sc¢25 26.03.0 20 « o/s oe + cibhe~ ak SEL ish Sine 1306 
Brooks on occurrence of cassiterite in Alaska.......5....0.ccsec000 AN, 
BROW TOM) asia ioc bad ace vchalenevar Hara suaten ches aloaeie wale varecark halve le veeye Roe Ee eae 1307 
FRU TIN AMA oe sasiscaser o leas wot onal oveite tattoo omeuci eustioie isise oh she c9'ce\ airoielouee te cuatl eyatn ae Sean 196, 202 
Busz on: cassiterite in hornfels in) Devon.......... dios tele hetero 350, 
Buttgenbach on cassiterite-bearing lodes in Katanga............... 275 
Californias. c..cxtsteitV Ae Alay Sod es BO Baal te 214, 215, 222, 228 
Campagne..on: the mines of tink 2.5.6. .s ce + ethane dee dela. sik aes 1309 
Canada; Ottawa — Valleyactoy kc docks nie dete serde ooo ee OOG en DeLee 230 
Cape (Colon yin ccvaidieo.3 SaHeROOd SOAR hosts bh a dae se et eats 3b, 234 
Cardton occurrence, of ,tin) OTe. ceekit ne okie felt ateteel ete) is te ee ee 808 
Carne on chlorite schist pebbles cemented by crystallized tin in 

Relistian mine, Cornwall... ~ sa. <> 20 aeieiis ce AED cle biale wade t ene 3852 
Carolinas, pegmatite dikes with cassiterite as original constituent.. 239 
Carpenter on tin in the Black Hills, South Dakota.............. 998, 999 
CUMS ye va gshescopssa yes spares at eusvory ake Paracel ee olay ois oie ave s/s Ay elale AOI he aoe 266a, 269a 
Collier on tin in granite dike intersecting limestone in Alaska..... 2iscod 
Collins on tin: in west of Eneland!....... . sis. aseeek ceeiie heer ae 367 

On) tin ine Yunmamns Chima anc. s0 5. +. moran OSES ele eee eee 266a 
Comstock: on. tin™ in "TEXAS 6c 6 aisles aie oe ierelw on ogd Rebel L Reed ole) oheTeRe <p NES 1166 
Conder on, the Stanley “River tin field. Tasmamniae siecle 1078a 
Conway on tin veins in porphyry, slate, and trachyte in Bolivia..... 154 
Wormiyyall ees eres erclawavoue tanenoereteus woneks elec 330, 339, 352, 384, 427, 433, 442, 455 
COPLAN SOT G.I S sandiiratavanaiaaresiessirate, &, 5a Gre Ses eralia ey katara: atece Cava EL  oeee 1312 
Cotton on the tin deposits of New England, New South Wales...... 816a 
Cox on lode and alluvial deposits in New South Wales............. 817 
Dalmer on the tin deposits of the Altenberg-Graupen district of 

(ERM OOK b ih eee EMAC ME TC RMR aN tere enCn GORING DB Jtuven oa 5 542 
DAUbTEE (ON) css sroeiass srsauelane-a 9 0 5:44 aOR HEL ofthe. CERRECIRG 1314, 1315, 1316 
David on tin deposits of the Vegetable Creek field, New South Wales, 818 
IDAVISS, ») Oso ciss5 Aesneleepupys ca coke apie ioe 6 ikea saila ako uatniplohe tava iene\al¢ IDIn SSI eee ae 1317 
De, La ‘Croix: on stin, in, Rerakki <6 4 :.:c', 50:5 a aciieia koleveeel leva elerehere aah eee 685 
ST OSVOTA ca rast) cous tae eh carertegreeteotal took ouch acceucor- aed aires a) ae as SUG ai Rua obese ee Ra 339, 350 
Dinsmore on tin in. Franklin Mountains, Texas: .\. 6). -.)és sd t se oe 1168a 
Dunstan on tin deposits of Stannary Hills, Queensland............ 904 
PUSSAUGCE: OMe Si lejeres ches oy areyfal Soy ws Srrescaues nea oy'en 6s SEL OEE (o SORTE OEE Cains eee 1482 
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Occurrence of tin—Continued. Reference 


Number 

Hmmonsionyoccurrence, in thersUnited! States, . «ok. +6» «eles ote clan 1206 
Emmons on tin ore in andesitic or trachytic rocks of Cretaceous or 

Tertianyare omy BOLL Vila n 4 isos oicte ts reueue lone sane eceyous co ends eRe Ee Do tethaed 55 
ye Learn yey fas EL = Stespovre hs acs Sy Shh ey aH ELA Ys tel ofS fo aol hidvafe. sie se|eke acpane 367, 452 
English on tin in decayed granite, porphyry, and quartzose rock at 

Micbischot. a hasmaniay.:, cece. ess Mats OS oNMOTHG ofekds Hew Patan 50 
Fairbanks on system of tin veins in Temescal district, California, 215, 216 
AWS ONG cr Mey ste s sieiglin tore oisl piste’ og SE Wa bey bei isieyeicld 2 le Chee Oe 320 
GUO E WATTS CI OM cccteccvegcuoke cs (eroPeicltic/o «Chee SIDS RIS ISIC Re Es Sieh e holeetam caste 1321 
Minlandae teria osten adel itaeie siteannigers hl. Shs oe tn chk can aueleree es 9538a 
Horbes,onoceunrence of;tinsorenin Bolivia: «coe. 66 .ccl . sic latashierers 157 
Foster on tin ore as lenticular layers between bedding planes of 

MEIGS Sai COMrnwallley yrs, Sn sie arse x elas ais Sia ole say eien teers sate 384 
IT UTL CO Maevepeee telat etalyevehevehaier cieei or ciesercs ars, ol evexels a) oiwtesrele | «0 5 ara Sates eee eee 522 _ 


France, Montebras, at contact of granite and feldspathic porphyry, 494, 517 
Frochot on the grading of SnO, into tin pyrites at depth in Bolivia, 158 


OCDE STEN OD Ce cate od choked OkO G:C ATT CHONG CROTCH ET RCNCR OS CRE RC RCE R CREA Care tre iene 530, 542, 573a 
GernianyaeAlten bere rGepOSitS ac. ts ccccye bioees leis Giske Lootayd & okeiccahsih dete ested 528 
Grading of SnO, into tin pyrites at depth in Bolivia............... 143 
Graton on cassiterite as a primary constituent of pegmatite dikes 

AD CAT OLA atl vaty C UG peters ccevskscie ws eoce ce lave caret wale sishe vos offal dl « eteyel Byers 245, 246 
Greseran dy MehesSOmipOne ce. sgrycayhie Spates o/s A) aloletave Susteoe eibVaceus octet were ose Raed 1614 
Griffiths on tin in porphyritic granite in Cape Colony............ 234 
EL aT ee UMeg en pent rete atenctiet afeee ystoni che (tahcl 6 /al a dipo, Ses ed aye. le fees tede ze agape Spaue oftomaietelere 218 
Hess on cassiterite as an original mineral in pegmatite............ 247 
lessen da Gravom Ona ster: steyestsis ais bid bistays leies Slee eislsyeyes are Suotele apotete state 1329 
ral aemee er ectstarn sr recy echoes oie oiss ous oSsdie  seicig swicicle ais onmmuretetoe 613, 627 
JENTIES OI Ono pie COCO DIO OD ODER OOO ITI FLORIS CI ORitercicianoctrciercacthicns ec 1621 
JohnstonmonsLasmaniany tiny d@pOSIES:. cy. tele sibieistatess lovee + -fola.setete tellers 1099 
Jokély on tin in gneiss, felsite, porphyry, and greisen.............. 68 
GAMER OTA er terete roke Care ei slete lore cus custovs: «Gs s)4 gives ei e.4ie wisiereliale ersugiane Sitedet mele uae Se 
LALSOTIORMGEPOSIES) TNs VL CLOT ¢ to ol se ay 8s slsic\elergle aj eich ons) lols aheievd le aieeetoleteys 1229 
Knapreanitinwminerals im) AIASK Ac. \s eis oc efele ele s/s10 als e'shels wieie averse 29a, 29b 
ESOT OM Tey ae RAN eae dee ao satel aria te, wi Sie oa. cle ane, al ai svanaleieilehetels, acl orste’s sie ahve see SneeD 
Krusch on|tin deposits of Western Australia.............cccceeees 1258 
hacroixjon cassiterite: at; Hin-boun,, LaOSis’.).162 sce e's )s & 2\c) of @ slelere e)sieie 644 
MGA OS Sere aia ao sen sin) oe asats We. 96a cS OS ie aye HA bee fa elves dee Stab Taleetess 644 
de Launay on cassiterite in pegmatite cutting mica, talc, chlorite, 

and amphibolite schists at Embabaan, Swaziland.............. 3 
de Launay on tin with copper in region of Archean rocks and granite 

ineitne) Mrench) Kongo. ig idan stleiaid s yele te slowicieiele sta 15% Se sels ee 3 
Lemon and Tremenheere on cassiterite in granite dikes cutting 

SAmMmstoue, ineivereul Burman, cyyoise o's. s c's oles 0 e-oggelthauege S aft eeses 196 
Mormompacksyin which tin OCCurses. o..05.5 6s sce ey acto ate aati 1338 


EGthivonsebectin: Geposits OL. TUSGAW yy ei cie' isles ss10's0\,0=/,0\:0 40 0\/0 40,0 ,0 400,68 fe whee 627 
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Occurrence of tin—Continued. Reference 

Number 

LiOUWiSe OIG. isi & 4% Vid Mie ovale, &) RIS APOMDEATS, CAPRA AT eet cals ale HE ed TOR UGS eR CEU REEE Os 1340 

MacAlister on’ tin “lodes tof vCornmwallaicsciaae wl. ee eo. Serene 427 

Malay: Pemins lars crte rotate ele aie scrote tots rote tate otek ele eee LE eee 677, 714 
Mallard on tin veins in granite carrying black mica in Montebras, 

PITA GE e PRS teehee eke aha ls, oh eb ere arc APOE AAD aR ET Ret aie One ee 522 
Massart, ‘on ‘tiny Ores! in wSpainie yea sics ow eeeroeeiet aioehe ental eRe cree 1038 
Minchin’ on tin. veins in trachytic"porphyry.. 3 !0)00.5.29 8.08: 162, 164 
Moissenet-on: tin iveins’of (Cormwallii is.......022 0008 veces eines 433 
Montgomery on Tasmanian tin deposits...........ccccceveecs 1110, 11138 
Munday on tin ores of Herberton district, Queensland.......... nest D2 
Newland on tin in granite dike intersecting limestone near oat 

River; YAdaskay...exeasors pda LIE SE, EON iho ee eae Sill 
New:.South Wales saccdac dea seve nae nts sac tae tee 797, 816a, 817, 818 
Nicholls «(Omics cane aie rloite mtaln da wel oot a Oe eel aeloe Aaa ae 1348 
North? Canova scence ehhete oie tate are chal, ssevdeea eae 239, 245, 246, 247, 1220 
Occurrence, appearance, and detection of tin in the field........... 1298e 
O’Harra on minerals of the Black Hills, South Dakota............. 1014 
Ohly: on: tin in: the: United! States s.5: 25:5 S29 SR34. eRe ee 1215 
Osann on cassiterite in graphitic gneiss derived from limestone in 

the® Ottawa! Valley; (Canaday oo ori. & Bie, SASS as 230 
Pacheco ‘on tin oresy im Spats. 24s ae 2% or er ehe ale clots «bata eek Menlo cote cites 1039 
Pasley on tin veins in granite and later “ porphyritic rocks ’”— 

trachytic: inGthe south—of Boliviials:.)3 4% Sai. sas Pte, tere sake eee Li2 
Penrose on: tin deposits of Malay ‘Peninsula. .s.ss:.sscs0es08. 2 eons 714 
Perade - 6.6555) 80 FRU Seo AR, SCA LLO CE? Se SIRS See 1 685 
Phillips on the rocks of Cornwall in which mineral deposits occur... 442 
PHUZ OWS 45. 5,25 Sie evs G8 eee ei Bite CU ee Ih Oe ES Pron aye eno eae 1040 
Posewitz: on: occurrencesin Billitom’s<. 46565 deccc dads nt aces eee 134 
Preumont on tin bearing lodes in quartzite................cccceeee 176 
Puig: y-Larraz: onttin in? Zamorams pains eas cree eierectb creel cette cs ereeaene 1041 
Queensland. 330225555 Hece ese abet es csc seed canton os eae eee 904, 927 


Recknagel on the tin deposits in the Rooiberg district, Transvaal, 
1186a, 1186b 
Reilly Os 66 ccc cde teases ee desde css s das elndscleea ceed # eels sees pepe 1353 
Rudler on occurrence of cassiterite and stannite in, Great Britain.... 452 
Rumbold on tin deposits of Cape Colony, Transvaal, and Swaziland.. 3b 


Sandberger: on occurrenee in: silicates ....555 56 jccceeascees ae ote cee 1358 
SAO yt ck EE PRS e, SRIE SPT TL 15k LR ED I 542, 573a 
Sexton: one's 20s a DRUGS OO RISES SUIS Re Te ee 1361 
Simmons ‘on tin’ores in ‘Corn wallet. es SS, es 455 
Singewald on tin deposits in the Erzgebirge of Saxony and Bohemia. 573a 
Smyth! ons Ash. Asta, PEROT ROA BO PASO SS ee 1362 
South Carolina: . 5.830282 2ec6 <5 2 SOR, Se 239, 245, 246, 247, 1220 
South’ Dakotaticcesaces mee aces os 994, 997, 998, 999, 1009, 1014, 1020, 1221 


SPA e sere rereire ce ve reirehec bore Reman re te Fre ae Tats te AN ST ete 1038, 1039, 1041 
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Occurrence of tin—Continued. Heteee ice 
Stelzner on tin grading into argentiferous fahlerz, pyrites, and 
locally galena and zinc blende at depth in Bolivia............. 182 
Stelzner on tin ore in trachytes or andesites of Cretaceous or early 
LEertiarys ASE AM: VBOLLVIA L.A etecotersteks tore tase wre cts irs 10.9 6y75 a wila te wa aratees ste 182 
Suirline an vtini deposits OL VictOTiawexc.. cms 42 wales vise bes ort ete 1238 
Struthers and Pratt on tin in North and South Carolina........... 1220 
Struthers and Pratt on tin in South Dakota and Wyoming......... 1020 
SSW Ze) Tn Wi aay ck ok oto oc) aL wd cheansor ov ov oh 0} otlar crrah ob ch ay.c¥ eh at anahel at etshal op.atetay ovahere: olttamrens sy ob; 3a 
Swinburne: on tineinpthenLransvaal. vase. scimes sicinem sie cee: eine LLSO 
ASIN ATTA ponowsesdexercherosons reoteneteteee 50, 1078a, 1099, 1110, 1118, 1155, 1156, 1158 
MORAG! “Sic carone lvoe erates Aaa ees Ene eats Oe cher te Oe RET A 1166, 1168a 
Theobald on tinstone as one of the integral constituents of a stannif- 
erous. sranite south of Pakchan, Burmah::..5..0-.05. 2006 8s 202 
TT GANS Vidal stercvoyovexchar tebe tetererae tains iota cote wlohe tha eeate od, 1178d, 1186a, 1186b, 1189 
Trustedt on iron, copper, and tin deposits at Pitkadranta, Finland... 953a 
ETNA CRTLG el gens ta re tes ese ete leteltabe ate Torte: fesere Vote Noite re fst’ tei tae iaive, WLS eIPals Wl's Mo. ete loret geomet an 613, 627 
Ulke on deposits at Kings Mountain, North Carolina, and Vesuvius, 
VENTA, 6 5 cle siatiaele aie chat Hera cia gies dct bheh. cbabanorecentans GARE cuaabaranahs te 254 
WTES MIS TALES aasecrererctarevettoravcestoteratne oth en Lat ath ole, chelate Mania ck gers 1206, 1215 
Van der Wyck on occurrence in Banka and Billiton................ 118 
Verbeek on occurrence of tin in Banka and Billiton................ 186 
WA CHOTA: ilerere chee te rcmenere veiw Ptr were lg nce site alan ebet oetelle abate ataret ad Mra ate tie 1229, 1238 
VAT TMT A Soe Cape cys dra ine etauslareraye Miataaoenal hy ctavolalatte shal ehatala Gee tonmians aearaletas 254 
Witllervone tin Ime TASTTAMIA pie cole Wo ac oe. oF ool ete otal bets tial she 1155, 1156, 1158 
Warth on cassiterite in weathered eruptive rock.................-. 207 
WICC PL OIN. SSRI A eet ts elt Shs heuh aie ola ais we seorenetcdd he, ade tn chabel kel cute otrenere 1372 
Weston Temescal mines, California: . 2.602252. 00S oe. Ss Se 222 
WestermuAustralias Fas Ws ailak Rake to Ue id PD te 1258 
Weston on tin deposits of Swaziland and Transvaal................ 3d 
Whitney on. Lemescal mines; ‘Californias : i 3345 oes 535. wtlente niele ale. 223 
Walhision tin) ins Yunnan; Chinas: o555.5 33 fsace sac c cia ccs scetere cee cere 269a 
LWW AVOUT Ls ILENE. rmbt, RESETS PoP, aieihile tebte Mainmipeale ahalete atateta, Gael atate ane 1020 
LOrenerenniinin, {Chg Sigaiciend GIG I0ld SlkolU OOO AUR IDIGIO DT UICC OHNO Ud Dinigt soig.o UU Gita .olod oIdic at 
Oetery mine, see New South Wales, Emmaville district. 
ELE WAG LEO US «Coa care cele iurs teas 0.5% ite 6% s/o foi toile. le veire Fololle 7 le,bicey'ti"e) 5120s, opetaret eRe 1014 
Ohira-tetsu-san, see Japan, Bungo. 
MANTA RTI ois ca ars anes ards aye oh od) ocala, 6.444 4 ala Shalalese.e so 57 cool oral siaval save fo.ctenaietata 1215 
WAGGA eB ort cr args cranes er cretererarcte' clever elelsteteldiene ¢ Selewveisievel seca vee ceils tance eins 171a 
MLA NLT Morera yao oisia 8) wisiae cod0ao-a ass ae atts Siknerrohtre are istetee erates dele tera 198, 199 
Olivine. tin in olivine found in meteorites.” 10.8 Pee BES TO 1600 


Onon River, see Siberia. 
Oonah mine, see Tasmania. 


CPS PERV tree cnc er atate se Perote taal te ale 'a%efete totatoletehohe st ecisle aiteralstovet Hotels atsha etait let ore 561 
ICU MEIIIVOS Li easpeyayaYor sd bls et Qutceaas lot afeveledetate Bfoltehallcltatonstista stelle! siete otaieetebetnera at ae 640 
Orange River Colony, Jorissen on intrusive granites in................. 1050 
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Ordway}; John M.. seid sags eee se ante. ahhh. GRR ER wa. TR ee es 1543 

Orense, see Spain. 

Orient farm, see Tasmania. 

Ovigin Of CiN. h.-5 Fee EW she be eee pe ioe bee oe ean keto: hore ee ee ener erate 1298a 
ATVASK AS. op esate (ob plore ie eee (eee a ee a oo OTRO ers eV 5 Sit Aaa PET Sneed 19 
Andrews on the tin and wolfram deposits of New England, New 

South « (Walesv? .fe5.G:edeek Gees ae wid 2S ee, a ee 797 
SANUS ET ATs ra 5 Sus ob ccct coreye iets sew ectoue hes elo} obep ou oe hevei's scorsys¥eccneves obsfersvek ol crs ten eeanenene 58 
Beck “OW y.6 ij os oe bees oe 8 wre te one AEA T D's Habele HTS ad, EOE PEE eee 1299 
Beck on the mineral deposits of Schwartzenberg.............ee+00- 530 
Beck on relation between ore veins and pegmatites................ 1300 
Bergeat on the tin deposits of Tuscany................2scccececce 613 
Berthelot. On. Wh. e's Aaa soars a hie eee ee to ee ee biae 1379 
Blake on tin ores of the Black Hills, South Dakota................. 995 
Blake; onthe ores of jtinta: ateswekls ash bos. Stet SEE ey 1202 
BOHEMIAG. Jaci. bos bee So Ubioe poe we » ob ep Ce SU CEE OPE LEE Tre 542 
Boliviage bas. .betlsaath Sees Stlad sith Phas aeoaek 158, 160, 180a, 182 
Branner “and NG WwSom Omiya aces 4.0 0:0 sroe arora qaraiaareearers ste ioe artes 1306 
Breithaupt on the paragenesis of, minerals.c2) . 520... sretlemieaeltseotcehe bi 535 
Carne on the source of the tin in beach sands of New South Wales.. 809 
Carne! on. stream “tin intCormwallect: ek eis by abla eke tiers eaeeeteere 356 
Collier:on ‘stream: tin an Alaska... ;.. 5.0 poses 1 pave pile ce oe eee anit 19 
Collinson, sinsthe swestrob wyWeland’. scien sietarevene aie eloncloleks toner Iake ene eeere 367 
CORT WANE a iishensiegss hth rotons coon) ei cfavere 356, 385, 399, 402, 404, 410, 427 
COtta, ON. oe dis 6 oa soe hopes Od Bhaiele wie. fare lose Potedofe ofS. SPs ale et ROMO tee INTE 1312 
Cotta on gradual passage from granite to stanniferous zwitterge- 

stein’ in. Germany... oecc5 . 6 « « «sid Teele sie © oeelbidel oepeeaieyenel = claie acere te 539 
Cotton on the tin deposits of New England, New South Wales...... 8i6a 
Dalmer on the tin deposits of the Altenberg-Graupen district, 

GOPMANy- 70) eee ae oe aS Se Pla cS GLE. dete AER eyo Beye ana ete 542 
DaUbr6evon yy ecsecie gigi alae's as os ens aOR Oe MOISE otter 1314, 1315, 1316 
David on the tin deposits of the Vegetable Creek field, New South 

Wial@S® cise seg oo motets ale bie. eves Sige bad be aaetE Pr anT Oe die n olale: TOI iene 818 
Emmons on........:. alle bi blareewsiGl eolait> dsuok yee Soe. alee 1206 
yy eee 2 isis iecctetelicie is etetole else pine pictcle ele eloetelovere piaiele emote aeeaeten 367, 452 
PAWS! OD). a Sisvevd Siecevelele.ole soele ge svoresovenetere «Opbetelchars GEE se Ws fete etree eat 1320 
Mina Gy), 2:55. Leathe © 5) ae ape eet lag ahataca ta tara tatokotekataraielake rarer aietoreretiens 953a 
Foster on tin deposits: of Cormwalll 3.5 .s<.cicieieyeveveseucssseseieiexeucieccusueta renee 385 
Hrochotison: tin /deposits of, Bolivia jis actos slo a) vlateters site eter eee 158 
Gautier on tin deposits near Chorolque, Bolivia................... 160 
GEELIMAMY: OF Fike See eeteees wits. s ehace area State eie Get skehevetehe team kemenene 530, 539, 542, 575 
Graton on tin deposits of the Carolina tin belt.................. 245, 246 
Hall ‘onttin’ deposits of Pretoria. «00.0.0 ie tose euekehe eee eee 1181, 1182 
Hawkins on origin of alluvial strata in Cornwall................. 399 
Headden on tin in the Black Hills, South Dakota................. 1008 
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Origin of tin—Continued. Reference 


Number 

Henwood oncderivation; of Strédm: tink... 3.5.6... ce ac eee 1327 
On! the-stream: tin deposits .of iCormwall. ....... 22.6 s 00006 aire 402, 404 
Elessi on ehel@arolina, tin Td epesitsyciicievciwists's oiave ew «alsin ate las ERE 247 
On ttinvine South) Dakotadsh. di Aik. eae 04h ak sec beter 1009 
EM on stinwdepositsnon Cornwall coc. ccss ss ocwcc odes as user 410 
Hopkins.on-alluvial-tin deposits: iinet. ks .2aghis. ali .20. sasulaniows) 1330 
Hunt on Mt» Bischoff ‘tint deposits wioset) . qaoe. Js. Hee. ci} eee 1097 
MAG eaL Vag: wieder WW vsweh ck cel Vapor Cote re weY aU chcr oh cy avisy ov Sua evevendecus yo) ovaloley cralerev ROR ake RS 613, 627 
Jackson on the tin bearing veins of Jackson, New Hampshire, 791, 792 
Johnsonons tin’ deposits. in South -ALviCA ..6/.).,0.)6;0:<.610,0.e/syosoresos0 oe ate 1183 
Krusch ont tinsdeposits: of: Western Australias .cs.c..c.o..0.ecs.ccosousteke obeete 1258 
acroixton. cassiterite at. Hin-boun,, aos Sinnaeen.icl. see oo cn elie 644 
AOS yes sa skiredst anavovensdensVetoperaveresscci BANonhy oj SIRS dake aa vere cies Baa de 644 
Lindgren on metasomatic processes in fissure veins................ 1337 
Motion. thectiny, deposits, OL | TUSCANY, «, «07: orc, oonenss oC biota ide « oFsteadeten ve 627 
MacAdister on tin and/tourniatine 3. sca. it jo. wodicinmad tobe. oak 1341 
On tin lodes of Cornwall ...... CIOL ct ett ee eet ag 427 
Majendie .on® wood) ‘tine. skcee.ces ss os esheets tn cebelices A see 1342 
Malaya Reninsulasa sera craton. Sitvela ouls Ucke nels SEIS Ds 714, 721, 725, 726b 
Merensky on: tin deposits! Of Transvaal... ....0 << onc okie kicks aki 6 1184a 
IN Wary EVANS ET CL si tlarrecatey oneteres Stee! role larch ai aie Cala ahaa ovale re ecare ea enero 791, 792 
INE Nya OLE TVA LCs pcr cucmette ewsmatiets nce HORST AG Ve ko acsibscooiie folio tole i a 797, 809, 816a, 818 
NOR UNM GC avOlim airs sredeveia a: eye eve wre, of chefs lose. +: «\/e)2' 9)c\ eps es epee eM 245, 246, 247 
Penrose on alluvial and lode tin in Malay Peninsula............... 714 
PosSepny on the genesis, of ore) depositsinilsh, yo stay fd aleve ole a ne eee 1351 
BL SLOTU Ase taisiachasck lnorehayseian ease vis mms wie eles: alice hee ouubindoahinceec 1181, 1182 


Recknagel on the tin deposits of the Rooiberg district, Transvaal, 
1186a, 1186b 


Recknagel on the tin deposits of South Africa..................... 3a 
REVIETag1OMiss vce corey sparen owonanss Shoes Wonehok eokel ote vou sialisy svewes Coase oun cue Vou o ce scree ee Ee ae 1355 
Richter on the relations between tin, lead, and zinc............... 1356 
ODEGLCSON One Stream atin Imp AUIS tralia s ody siete clo lejcie.e aiestiele sieve eiarels 58 
Rudlenion, tin) deposits, of (Great WBer1Gain so ickeie sie <cc cle eis cleie eieceove ale 452 
Rumbold. on. origin of Bolivian. tin. deposits..........02. sobsie shel. «batts 180a 

On tin, deposits of Malay Peninsula. . [Heiss 2eRIe. 258. cht 721 
SUROMD Mia ats, -z ao tHe RSE LEN. SEGMENT ANS Ses TAIT cAMP OROESNT NA CUELE: ol GhSES Eye STE) LEE 530; 542, 1575 
Scrivenor on tin deposits of Malay Peninsula................... 725, 726b 
DSM EWACK, OM. cov. s6) 00.0 cstels gd seotadn Ghat Rab ralaoke oy EMR Ne cie ate eters talttae Chee 1360 
Sy ENC ET CAs cs oS) Sveyci oXele\ G's, ois: evercyeve tae elsterevennieroiw etetelolove teehee Meme ee 3a, 1183 
SOU OA TOUUIA er. age. ate salen: one cues ohsvsnexeyoiel'oie .esehele el svelevel okein aerate 245, 246, 247 
SOME PAOLA suis) cris yaceuss © wis. ors ose erejel cue slela a oraiasa ey. 995, 1008, 1009, 1024 
Stelzner on tin deposits of Bolivia... .. ...hssAdnuds eee «tev eel. Soe 182 
Stelzner on tin deposits of the Erzgebirge of Germany............. 575 
CE METIS MMO May ac cic: oer-0rs.wiaivezeis srers <i wielietedonenerevereuece; cis (ene oiehe EOLA aT ota veda te: cpt TREAT 1363 
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Origin of tin—Continued. Reference 
ANAS TN Awa Boro siscteh ashen aioe eta cre aan 1097, 1137, 1141, 1155, 1156, 1158, 1159 
SOX AS) |. ah overs ieltsvs sileiele tose! sig eho Shh ts aikaka 8 okatchar Pel hele sla SrcltIe ines eee eeerelonls 1172 
EVANS VAAL .. eieteyctsieusyescusuave re icierstehecaversiaietouetotelepals 1181, 1182, 1184a, 1186a, 1186b 
Truistedt on the iron, copper, and tin deposits at Pitkaéranta, Finland, 953a 

A TUS CAT. io! orceal olvel ovenlol ies thera iahvol'es arie;s0) & ap oniogd MeO ORG Dole te Rha RPS Eee. cramer 613, 627 
Twelvetrees on tin mines of Tasmania............ccccceecces STA aa 
Ulke:.on: tin-ores: of ‘South Dakota witerisiets .isete cette ae cette cate eh terete 1024 
WMited! StACES).4. ievivanstelsrotexencactestvove onckeueveeaskovskelseereickerehevele ee Ee eee 1206 
Man ABHSEi Ome. a VA. fMRI a SEIS oS Rec Rio alee otek eRe 1367 
Wi COLI avis seiscnsnsvavecevedscoevelarstonewertern dat oroei on oleae lols MOR eae ECR en 1238 
VOLE + OMe 35 scigs vives fo tote tore rene toh haere ate iat aP ey eUe aaa, ha ahe le atonaa ere oa 1368, 1369, 1370 
Waller One tin ins Rasmamiarssrrt <etsieientdee okie celoaien incre 1155, 1156, 1158 
Weed onatin. deposits7at le Raso;. TEXAS. scjcicrsievexeserelsioyoverslerenoievonciotoniaiane 1172 
Wellington.on Mt. Bischoff mine, Tasmania...........eccccccsevece 1159 
Wrestern. “Australia sis sececsvovererececoict ete ates buernta se tane ois eke SUd a Pete de ee abe oe 1258 
See also Association of tin and Minerals of tin. 

Orthoclase, Phillips on pseudomorphs of cassiterite after............... 1632 
See Association of tin with. 

Ormuz mine, see Tasmania. 

Oruro, see Bolivia. 

SEAT NA ots) saat Gist Scot's se teuue wae af ieee? 'e.sewolrelca; a: ot bis colleirolyatrol glia sr outa) aie N GR ROC ER AL oremeneee 230 

OSDECHEH BSCS EM ache incr eiceive ye wel Bi carys swije' serie: dous eva sattecsoinsnaueue atta udnle Celene MARU RCH GEREN Sper sea ED 710 

Oshoek, see Swaziland. 

Otago, see New Zealand. 

Oubanghi, see French Kongo, Ubangi. 

Oudemans; ST 5. Ar, WC rie ever teeisvovs: Gils sare wt onsusits mateo keys, sha lediye sole ie ersten eed ene ae aa 

Ouelle Makua, see French Kongo, Welle Makwa. 

OVErMaAMe PE Te GEri ches). /xciecavasetey ovis bide yosela Wt uaue'Toveler'ei ol avaliee aie lakeuelanerevetekelt cetera ane 1544 

Ovoca district, see Ireland, Wicklow. 

OWEN, VETAIMEG.--yor--oxcrcrotosesonswenaretaveroxtoroscve¥onsvorexoveyetekoieveucnorcesshoveKeleueueoreRot erie aA G12 
ORLA i BRsrine toiesive tots eres ener tahe Gal ala: wicdi tage SIV a dete: aR SE acre 438 
iP 
Pacheco, Hernandez, (Byvsicse sche seiNe eles Mose oFoietetolatdehs, kets: Sha ere tetieine ene Eine 1039 

Pahang, see Malay Peninsula. 

Paigeite, Knopf on a new magnesian iron-tin boron mineral.......... 29a, 29b 

Paillette, Adrien , (Schulz, Guillaume! amd) ke. eye steicicse aes els clateletevelelaee 1043 


Pakchan River, see Burmah, Tenasserim district. 
Pak-Phrék, see Siam. 

Palanpur, see India. 

Palmer district, see Queensland. 

Palmer River, see Queensland. 

Palo, see East Indies. 

Palembang, see Sumatra. 

Panga, see Siam. 
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Pangkal-Pinang district, see Banka. 

aS Merk, EROL EN IE +t perc1tcnotes hat ehct eter het RIA He BROOD ac ae Dhare Ed cee ELE 269 
Papkuilsfontein, see Cape Colony. 

Pappan, see Malay Peninsula, Perak. 

Papua, see New Guinea. 

Paradise Creek, see New South Wales. 

Parcelore, see Malay Peninsula. 


SETH Speed OPT HPAL LOM cr 3 ot a Si Nat Ba rchicict Sig ot ch sich cto) sate Mla iat gl Sistas chek Pots SRS sae 39 
TEE SSM CIV AS PEGE taal st svc dist shat che by ota shai ot taal that Ste Oe wee eae eho DM svi (13 
Park of Mines, see Cornwall. 

PRUE Vise bas che ciiatias tok ol oyetaVartak son A eae ate TORRN ae a ate od beter dead: 5 SSE LUD, 1545, 1545a, 1545b 
PTDUSOMS eA AMOS 8, /chesetatehetstovetctietetorstedteralet otetarateereronerevoamahatelats:obbrale ated obits tamebons 259 
Parsons, James (Coomaraswamy, A. K:, and)’. ...c ssc As Baer, Oe. 257 
Pascoe River, see Queensland. 

Basley,,; Charles) (Si.rersttasatortetethstsratetataayes lore teresore ete lehowe oueyale: othe eee Tie thatOe « 172 
PZDECIS OME Sai ace aca.5, Sie el erenha tera wale Kerev siete ote te vot tet RRS SIR Ree Ea AEA 1406 
Pavilovet tc Wis sf icca dco e cee ets tet lee SULT ASS, WG TT 3 32, 1216 
Payne Mill, see British Columbia, Slocan district. 

Pearce’ Gilbert’: Bi sys dens ayaa a cis ot oso doe oa ws ea ota obs, Alederenetns ade ante 1407 
PEAT Ce; RICHAT!. +27 27.7.2. tars Pate co 7 foes 440, 441, 1447a, 1546, 1547, 1629, 1630, 1660 
ESL Zi gm Merc rreyrectah trate we Pants Pesta aad ou estedtadtel'e aval ore Yala staire *, tots "6 40.7076 To, GUN Aron Oro & Hanne ve RIE M cote 1548 
Pegu, see Malay Peninsula. 

Relatan Less seks osss as cacao s ees hese ad es ee eee see do ake aH Mie 645, 648 
POM DEGEMV 5) pS ONM 5.) srsvcroeuedotesilsheticreysie c's ove ete alo Ghe es AA o SURE ANA Nea oh RIG. (aT 174 
Sra Al ONSON GE Alaa vicnusrevaretouty exer o'oys learidi Sei pera Sue) oa veteleietard’ aye nellaneliedsleceeeiere 172a 
PZ Sr Ulieyaee MOM sie svn cre Sire ROR Rone EMO a Ciavoue: aylscelar sue ee iecolel Otel e\Poranet auatera rae 1738, 467 
ETL CLP las accra cre sa eneren ees RSE aia ro. ot caine alana seed er ONES Saree aeons ae 1631 


Pennance mine, see Cornwall. 

Pennington County, see South Dakota, Black Hills. 

PSHM OSC Wee A tri eliLuisl orVeparossueieie iciecic ele dis coe o.cielereieis, sla sleisisierg aisabersiclenmeerere 714 
Pentowan mine, see Cornwall. 

Pentuan, see Cornwall. 

Penzance, see Cornwall. . 

Perak, see Malay Peninsula. 

Perlis, see Siam. 


Permo-carboniferous, T'welvetrees on tin in, in Tasmania.............. 1137 
STE UUMPATTENISUC tyetetacyetelczelc chevelle |s\ Giviei' ate, rae O's. olieicel/ouslouaile)/e s¥eneim ef cuanaieFensea' ciehenane 1549 
BErstore nile Ckey OMIM LI erases sills iere s s\'ve Hi tes coboycnonchel e letaiey sPele ln wabteuee Ounce, s 864 
Mactear on tin near Juwaa, 60 miles northeast of Tabriz........... 865 
See also Asia. 
GU SOMA ee are cic) cle eins aie sinc 0 averelieiel alele.elene.ovaueraya tedavalfead rave’ eiiey'eiaySpbushale aches jets 1550 
Peru: 
Cajatamboy west of Cerro: de, Pasco) tim at... o..c. ccc rcs cies cng ein ee 866 


Earl of Mount Edgcumbe on tin produced in 1883................... 1681 
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Number 
Kersten On Ci 1 6.655. 2 ie sjadsjene ofete evelsus ssi ebevtadiiotetep ooetebepeehs okereas clei teke 1512 
Larrouy,on) tin! near, buancane®’ Puno: je eisemes «ere ee eee ene 867 
Mount, Calvario, tin Omscisc.cc ciel uieectorettentiels seine ieee Beer 180 
Olaecheaon tin in) Puno? se. c.t.cv5 cabbies ois epetetd eraee iatetiie cisveectore 171la 
Posth: on tin’ in the Vilque district; Puno... «....aansees ose ue eee 869 
PuNO, CiM MM. .:ea\e soe atsionersrs goa lovenetaraeeteltets deta bios tare 171a, 866, 867, 869, 870 
Huancane, tin, MCAT... 6 sc) sets «cies. 6 ofsllererelisoetce oi bee 866, 867, 870 
Moho idistrict;. stink Amis oe) sea spate ciaiers, 6 eneasveha cuter nie Sepa ee 866, 870 
Nilque: district: tim. ince sishs aoe: cies: oeisie, epeceusredecav cine eevee lovetenseolene 866, 869 
Raimondi on tin in the Moho district, Puno. . finuecpes acacia se ae 870 
Romania on tin on Mount Calvario in Vilque Chico................. 180 
Vilque Chico; stim (dit. . 2a fer. sta iatenevevertvelevehe a vauclereseve lets aictele ts, clot eeaseenerelewere 180 
See also South America. 
Pettend,, Weer Wise cne-< yew hes xerlera eo e,0 0 Sakole aioin rea: 016m latins, MYCE Lap peraee cechene cee 1118-1121 
CBwelvetrees;, Ws He; vam d)) cg. sioetevere sss. ,c ane lo. sus faxeue rs sscsheaels RAS ohee Sone 1149 
Pheasant Creek, see New South Wales. 
Philippine Islands, McCaskey on reported tin in Negros............... 871 
See United States. 
Phillips; 2s VASt an du IuoOulgs Hi estan cena octatie alae e cee 628, 1350 
PHM pS TA. ATED UBRS £.sehatfe oe te Ehsaan olbtele vse 0.5 acsiaco te rede wiaceueieiaee 442, 1349, 16382 
PUM |) GiQuyne oes. pis aipls epee nsce rs soetous'ce.p):s0: 6 mouse so Creicaners Sere leince eee toreeaeT eS 1661 
PPD TS POW is so.ye lay auesterss''eiclveceva, allel ovenere ss ene Yoreve!% tee lore ter eve StL eeatarelters 443, 1633, 1634 
Beni Tipsy | Wim; (Bee cis saieuteeia vs aspire noeiere 6:s, © 9, 4% aieneigy elerare@ eleeaverehenel sleroecgr ote 6, 250 
Phlogopite, see Association of tin with. 
Phenicia: 
Borlase con, Carlyactinvitrald Gp Ola ictsre:cic 0 oiets terouere oveicte cieteroustecersetagete 1381, 1382 
Hdmonds: onitin trade “with!Cornwall). o... cc occ sic siieteste ce crores 1389 
James: on anclenti tiny tradenotir. .: «+s cise + pressacee cmetenetercrererierteteners 1399 
Kenrick on early, tin) trades wath Britain'. cy. onxc.-\er.s.c.s101e cieeieiorsnencuelslenels 1400 
Lewision: SOUrCES OL tin WSEG iM yin... - c.occcheviere aieie oleuevel srevencvarctolereisiaieneiens 1401 
Rawlinson on Pheenician colonies in Andalusia, Spain, and in the 
Scilly: STSIamds): s cvseeectererstatascse es cceus soi noiee aishoseie ce eet ere eT eon rarer 1410 
Saunders on route traversed in tin trade with Britain.............. 1414 
Sources: Of him WSe a aims: sees vie ce orcke! sors sine ee) ie eve rouetete leita eestor 744, 1401 
Mime trade Olsss..15 ota attention 1380, 1382, 1389, 1399, 1400, 1401, 1414, 1418 
Wray omsourceiof tin used dna 24450 0c. csioe cae eee cee 744 


Phosphorus, see Association of tin with. 
Pieux, see France, Manche. 
Pihra, see India, Chota Nagpur. 


Pikedale field, see Queensland. 

Pilbarra, see Western Australia. 

Pilot Range, see Victoria. 

PHMZ, Rastic sia tisisia s 005.5 so 08 eis se eeed olbla. PRIS ETS RTGS SR TI, ASS ee es 1040 
Pioneer, see Tasmania. 
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Piriac, see France, Lower Loire. 
HABE SS OW, «Dea! Vice ieheke aus cicie aiokewsera a oa ate Ciel eTOerai EA ee eee oes PEEING « TOLER. 1635 
Pitkaranta, see Finland. 
Patetmian, HG Ward! Bs. -..:.tterec tots" 'e te "0b 's 'ofeto te Tate te" "e'o "ae "a [stole ‘ates "soe a’ leiele clad 834, 835 
EERGO) + = J OWI. $a, to8c tater: rote) atalta a Masta a Collate tesa etetenatelte Tete tate ott y Sete bce elt ee 716 
Plater deposits; dredging ‘and sluicing: of: ::2::::scsisscsccsecoecsceces 1578 
Plagioclase, see Association of tin with. 
Platinum: 


Associated with tin, see Association of tin with. 
Bechamp and Saintpierre on separation of gold and platinum from 


Tiny ‘And'+ an CIAO Mrs, eh otelelerotaretatot Notes tetas etetePetetatee Satoh cielo eek 1445 
Boucard on separation of gold and platinum from tin and antimony, 1455 
CampaznefonstminesVory 268 DET Bes. IO SST ie TER AU) haat 1309 
Carne:on source of platinum in beach sands of New South Wales... 809 
Compound: of tin,-oxygen,-and: platinum? .29. 6205, Behe). es: 1475 
de Koninch and Lecrenier on the’ qualitative separation of gold and 

platinum -from: arsenic; antimony; ‘and’tin!’. 62.2% Ue. 2 ee 1474 


Delachanal and Mermet on a compound of tin, platinum, and oxygen. 1475 
Elsner on the separation of gold and platinum from tin and arsenic.. 1486 


Mingaye on occurrence in beach sands of New South Wales........ 831 
NGWi SOU I Walesiarntctetater start tateratebatetctetelet sc utotatetetetl te dhtacomea eine ato ane 809 
Separation from gold, tin, and antimony.......2.0.0..0. 00.6. 1445, 1455 
Separation from gold, tin, antimony, and arsenic.................. 1474 
Separation, from=<old,atini sand) ArSenic. ¢ s.. ccce + acetone adore 1486 
Used to effect complete reduction of tim.............. ccc cece eee eee 1583 
Matt. Hrankline (MeCreath. Aw S:; and). 0.5 inseam es wee weer arsine ts 1243 
FARALCC 7 (Gabi Clr. norccemctceorsraretetorcturete tet ta tater ate %a re tS tate leteretwte teMairate terete fare feiteteteraterss alec 5a 
Platten, see Bohemia. 
PESTA CIN eee © opp Atars ateira: araraseite orwltene lotrere-oieiersraiw Wiaiteasrs aveceilwielinsedie: ce ver PRO AMM ete ets, 1552 
Pl awhOT dene Gi a3 2 aia: osah eras o oilas ote: oval evellehorsiw ee trrer oi wre) are era A Od Wey oh a ES ghee crarers 861la 
PAT USS AOAIUS . 275 015.2 oie ad wis ad Acie a wea SS he ES ORNS OK o PERRO SE 1408 


Pliocene terraces in Cornwall containing deposits of tin and wolfram... 33 
Plumas County, see California: 

Plumbostannite, Raimondi on the new mineral.................0eeeeee 870 
BM MICE, F TOWN 5 2% sm ee io S's ere olen vl stets Bisle wlele 56, 836, 837, 1121a, 1698 
Plumose muscovite, see Association of tin with. 

Poebel, see Bohemia. 

Polgooth mine, see Cornwall. 

OV WHOLS SPER rascayiaireroite te ta tele fate to's Ne Poliee Nate ta te Tele “abeletete le tall eatelalereteteters lose telelay oltiees 1409 
Pontevedra, see Spain. ; 
Pontgibaud, see France, Puy-de-Dome. 

Poolamacca, see New South Wales, Silverton district. 
Poopo Lake, see Bolivia. 

Port Clarence, see Alaska. 

Port Darwin, see Northern Territory. 

Port Douglas district, see Queensland. 
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Porth, see England. 

Porth Ledden Mills, see Cornwall. 

Port Pegasus district, see New Zealand. 

Portugal, (tim (inl. sss. sets ceisiees ee ois a eo Mie Gretel oo aes eo Ie 1027, 1286 
DiACHardi Com tine iM a .cw eels cae, aie ayers onsiotaloheas eles SEsin ete ere 1313 
BOCK SOM, CIMA TM ieee cued ees nlorere: tottelecaceualtra kebarciaie Wuskaie aver ar therciercie ches 1299, 1300 
Breidenbach) on! (tim pimeresickiyontecatacirciche eae ee oe Leer Ce eae 873 
BOM OMe CLM SIM sc tste cart cates aterer eee rees ooatece ss. whe feretete eles imo ia aistereeone 1307, 1308 
Calderon ony tin! init’. tcp paper tce enexesohodvensieyeumio tacts eehers kere ta eer anol bee 1029 
HISChWeSe) On EIN FIN), fatrsrevcheteacterers wvouenersy od cxatayc vererstene lore thet oie kere creeieaserote 874 
EAWDS® (Os CIM SBM, 55 eis caters cis eases ses oie sliciesm 6, 8ko ous Ot letat coker ere akoleagieeteie 1320 
Muchs andy de aunay, continent esc tars ove tes beats: hens cleus terolenevate choke eichenerenere 1323 
Heale on tin mines of SAo Martinho and Montesinhos in Tras os 

MOM CS: fs fa: 2yohei-ajire bats a onsale a zerapeaens xe oie m! fe} sLayd area ced eyocayeys oraper eo MIO ore esee 875 
det Launay (( Buchs) and) somtimes neve). tener eretoceerelele aot le cree ive rere 1323 
LeQUWIS OM CIM. TMs, ae: cspaca. crane eo ereb ctonekoioic lefhe> steve: oot steyefoyeue bev aistersvek terre terete 1340 
Mouis (CPhillips ands)! On. p tim simi cys xatetensce «els perepeete oreconaciecmetacte Patetore re 1350 
Montesinhos). Cim, hits fre 5 apse teyelieohoysrs) stay ove ye orsio:as) oxehbrlodelorai st te be oie athe Ite 875 
Phillipsvand Louis oOnijtinigimipaatysctsss ie <1 -lcveye ers crore fetoleyeustevabotete eerie cheveheee 1350 
Sandinha, tin near: Goes, im): ss ust ayers wh vcs aahs ops. overelatevoley seers doth) sacTeeeetOr 872 
Sao Martinho. tim ims 2....55 ocists svousie.s 5.0 jive s-07eys 07s cnel s,s SoC one 875 
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GOA sarcsigs citer ire coreieny anenersterecels wus sver s/s ce lake sachla tua Ge scite tate etter c eee 882 

Vulcan (mine, D906 reise cis i ce.50.0-sys.sveye te lare epoleteyeerstelenercmeee tons 885 
Herberton: field), WS83—lSOar we. ccriejcicvoie op slielereieie cis GEIS eeen Peete 43 
Kangaroo? Bills: 1904 5 cecciots «015, teensy 07 Syeeteto ansbavorepety chen netauale GaRIORN are 929 
Pikedales ~ TIO as.s: srevere tre tete aveWeuehe evs fededs ue: amir) oye re lobo berate pee ere 933 
StanNthor pe, /LIOL 2 aie ces cetetotecere ture oo o.0ce.¢ 66 eanine Cuslece eee e eee 933 
RUSSIA; LSSS=LS 90" uiere Sr ierevtey rele ets se lopel's vote telia(onte eile cele eketieke Tome eae en REE te 941 
USS H USSD. rez taveva stone eueteveke ener, vrs ue atalevarel ove ete 1690, 1691, 1692 
SANOMY Me WSO oe svave Gretevatotepereveustel stone lsieteve Wocslonetue t shipileviel silo te veusvereie ate atee Pete tets 1344 
SOKA: CLINE 2 yea Sw aio crevar oreo se istio vous iouel eve oie \elavariee of pAb y« Aip pe ieee yeetet chat tseeeamer at 1497a 
South Australia, 1900s ccs cvorterctsitss cvs josie ococe oRte Re ie shener sete cue bere eho 1292 
NGOS HAVO OE on. 5 Sis ess wis MMe rs BO 8 wis) 8 0-0: cue wipe ene teehee eae 1679 
SOUL Car Olin asec a cpsjsreveretopace sere rersiele)s, ©,» 0\cie se erevereuer suevarstereheves seiar einen 251, 252 
AOD: idrssecci sete / oiaroi le ero eisua altos sire coca» b volivve ia ohetes venietehel ci OES Re cet ie ee Tore 1220 
South... Dakotas, 1889). co sc cissrerevesels-» 6 ies see siarerleteloy svoreve oleteteievengeeeRae revels 1695 
VSO oo co aie e's: le, ol sace eleva) obofete ne fousde {als Is a Gp\aisl sletaletetee ketatel ou Re heaeenneTeh 1357 

DQ O48.) cicaciaig cence ores to ca tai eorelte opera wohenel tise si ele at ou oceda ebenisla ceveiitiiny ePene ler enCney te iaice ete 1018 
Spain, USO W acti are esse soqae race yenehecenetsfolcss a eve isxs vo teuuitote coral eveesohene einer eee Remene ner 1344 
1896: LOo ATC’ lag Secor cteretetvonwie ew ae ce or arece o abeuetelerccolens over en phe ereRone REG 1684 


Straits Settlements, see Malay Peninsula. 
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Production of tin—Continued. ieee 
Swazilands Ryan. Dino, 1896 sihahacads ceca ss Necce8 sees ete 1046, 1056 
PRANTL el Oilolaperencrerevelel hover chen honeveteneraeveh hetetet chet ot ovstol of Nalctotetaie ealatetaliatatereye 1058 

UB SLTe al SUL sors a redeton ere teteverevorercl onc keMeNeRe Reno ar taro teastetavcrave¥enatarate otatalete reer ets ee 59 
SSG roirchabsles vane etarabere raters teironeboe meme rte rete roleteite te te tare Smetateteletatatetels satensronales 1116 

MS BOSUGO Dice. tess rahe rotstane iarerercente anita bate tanaeba news rcte ror cote camtatatetaneeiereterelere: « 1673 
USS Dicwenssaterevavvevevstevercronsnaveve/otenerctoteberetetetatete-eeteveterertotetevetelatamebetajes tatoter sie 1412 
USS One mie pevoncvoxe tavotetere rove te rede rove Fate tole va raMevaitere fo teteters mvetesetevovelters totem Peuesereuaters:s 1677 

ALIS DUS Yess oy ov evovav ovehiov ovate ck oR ettav ah ao oV'ot flor of ol el ak eV atin ovat ok atten ctist etiont sh atatal of aor ateMecere 1344 

ROG ASD pveredevenctou voted cvewekar sh tatokovarevevehahoval bot ahey hatch enotatel stefatekeh elena chatteteter ene 1118 

USO GUS Oia wate rencasre tote volobode tarcNe talte rote ete 7a iteitate te ™s Mahaheite tale te rortets totale teteel Maretererase 1124 

PM TOWLIN LS Oeievreieveie scoters nor Societe ie Wie bb ieleURia ecole: vehatotore elo elietet el os 1128 
ESO ie enrtaroveratevetore tere veteteteveteysrorotevste leleyerte 's =) ortetete fols,fetede Mfuilerte lots toler oatstetehevel'e 1065 

GO OMG Oils Haar aavare ears GaP eisiei a aialinue ooaralesarb fe ti, RN Ns CORBIS chee Remote tes 1067 

ES Oat ReHE PHS PETERS cee vretate todas, ta oholoveranah, creve Sremnevatane Abie, erahctels elsteretaters 1292 
AGOB=NOD A GR rei a Rea te gece div ates Ga eke eels Bao ee mee Ce 1077, 1679 
Mounts Bischotts USTS USF tity. resi isle els etelets eto stoke: atatets Mictcte toners one eens 1115 

DOP sl QO OR ccpvereesesvversevey cvsicvo shot ehtrue wi ee scinbes wureteterelch Re attareeiete ty oils 1140 

HD Oa ete ttca en teeter ctals ’a ls) alas cvetavere clues eisteveyonsce Mitme ebame tee 1069 
PETANSVAAly PROOIDECES SY COPLOO9. se |< AISHNSE IS siete aldo lole Steve Woletetetenacs olese\lel sition ate 1185a 
BEUISGAUNY LO) SOA ere yc eas ert eielce tore ere eee SA ASRS Ue CRAIN, SANS dros rene 628 
Winiteds States; GaSOOL is sere vve ieee settee leelord o Shas a chs oehetouenaicid sbeceheterueracs 1319 
ES A Pee ee ne Verse eae IeASNe Tae nae oNelie Kade so sen enaivateeinans sexe RmenGneVeney okeneceteehtoem eters. 1217 

QO tO NG aie ere rettenta ie teteaitet evateNotopeiier ts evevela ete! oat ale"cpe ce eo ty eieme 1209, 1210, 1211 
GIP ULE hoc rere areteetece eiete ls cor uelclohalesenetruste he ashea eltieimieletohealeters edenaons 1497a 
Victoria, 1873-1877, 1885-1888, and 1890 to date..................... 1697 
USO (Virererera cor eva neta tar cis dete Misco tare re iets over eic: or oe Sols toilets! ch ovale. e era eTats a7 obereeunc Ne 1677 
ROORtTOMAALCccaie cieetere ee setae ste o Gio alevele sale sieve oi yesh OfatobeRope.evellede hoi 1222 

PO OS=NO OA II cetera ttelersta aialetaieve «tolsiiele iavcte oe/e Paces ee ares 1679 
IVVESCCTM MC ATIStI alll dnvcteccver telecetelererevsisuseresr’s nie.o) @ialerciesels cioerelshel.siohsbieu seronekS oe 1671 
IG O Oem aroha srtisra ye terctarorc ator abe ie eiet die rele ects cate raiten eyens io cochehiane take) seononcne oe 1261 
SLOG a yoreiel ere rere are cteteterte ate rer minie Slee ave re a eae etebopele sens 1254, 1255, 1266, 1292 
RG Pete te raheiarerete eee tepe revere ca ears nee ie enshe LSS e RO Rare SIL te Nona pete cainlecstenets 1266 

PIGHMEEL DO caine creer ia Ce clove ere ere cans ore eie ere eae de SICRE ST ele choke. ace elecet oeeuelene eis 1264 

A SLO Are Reis Beeade rece oon Un L ete Be ee a eae OLE ieee ie hedehensksneyenecenrens 1679 
INO) Aaa see neat etter tates Cecio es iecoiet a aie ors ete enee canes ores isreo me aole ar siaseat oeronsiate 1671 
OC MMMES ears te oer kee CO aiale ee are eineer stata oi avelnne ele eueveteve toler eteekenerons 1269 
RUUARIELC MMS: yAom se oe oie ais a ate, cbe-cueis save merece: aye) nis eleva’ io:ietis/aveilel o/b ohieveperahn  ertevetisuctcvensi sie 1701 
PLUS GAINS Pee Pata eaten eee relre ete ala oretin, wtattel share etches afevsiovestohontts 1687 
LISA MBL O MCL ALCOA ciate aie oie Sev tas. s cutlerohete omerauriclokeasleieiniaroicreicinle crereitrereenstor 6 1683 

FS moles SLM co RRP tre Le eens Sea NeeY cn are suatcitel oe rennmcvet elm eterek oteneme deste hace 1700 
PLUMES SS OM EP Petets erefeks tate). tate loteiers rovcbstieter eyetsrereietalererete ares srolsrerorarerere eee 1388 
SSA SO Oi tess tatsetalarctatabetateterotactetetereteraie est aie tte os cuetetela ale we ernie erate the 1682 
SRG SOG! isrerercssl sth te Ree eS PEN Se MMM ate ata take Set aerate at ee aa etelintatarer are 1670 

MUS OOMUOMGALC ss c.c.cvc\c ce clerv.eye ol clslerslalaie cisteters teclevetelcvete oratelereicle c ctleilctelats 1694 


MS ONG Geer crevereeeston f= SMe ia wlhe abate sareecels.t att are esidheve cal obs tote Shetarsealmarers. are 1344 
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Number 

BODO recsseneree eis eRe ta eee anne eee Fie 9, ado Shei olt GENS Vibe 6 NETRA ERE PAST 2 
TSO ZS COMM abe, Bc titaiosctee ys Mispoteyslerelt ee ene Oke PIS LES 1696 
NBO ATs ee Se ee ER BI gone 7k ee aa oor RA ge ott ae ae 1283 
LB OR ie oe Batons wis Site ete oie ae hip we Ene ee en net Denn nee 1285 
1 BOB Ri is B.'s 355 8 ah eau toleyeceiebense Oui ReO eC eC COE eeeree 1287 
T'B99) vcrerelersferoioss epsretteseeie ee eeorete UO EOL EE ERLE ECE Le 1340 
TO OO! crrerererensilelere te e-G tants tetelanetete foie eiowasis Gb SEE ee 1290 
MOOS REN pale Mss hak coaeen ShsT ORS TOKO e lo eie either oe 1326, 1364 
NGOS» cio scadevaredodeloresscereualen soleus botereleveecuoio cojunere he Ge eee 1217 
LOO: ls seis ree igus Bisite Beato lave elorete'e Gis Gnd ER OR OL er Eee 1320 
DOO NO OM Uutine oe Serene tsi stags Ri ee opie ic a ye a eee 1209, 1210, 1211 
TOMO Wis lees cues © oihieeete SHO OS wn OER OG ROU ECE Eee EPerre 1298d 


See references Nos. 1669-1707. 
Prospecting, Wray on tables for checking accuracy of bore holes in allu- 


Vial tim: SprOSPEClIM G ois:5.c1s Se. asctale ae abel Wid Wie st alaun Oras Rraneretaro acerca eee 746 
Providence mines, see Cornwall. 
Provyis, Richard ((Kaysers: FAC, Wiad) isis, covers ctevocstsverekckcdepelareten ete toretare 1102 
Na EAC oe a oc Cae Pee eenIAT iS ily SE ROR TERIOR ROK Loko iGotso Ges 444, 1352 
Pseudomorphs, cassiterite after feldspar........ 478, 479, 1597, 1608, 1632, 1638 

Cassiterite (after, Sul PHO-StamMiItess. x 11s. cies soso sotere kere cbeletale Nets eed 1630 

Headden on cause of tin pseudomorphs in the Black Hills, South 

DP) BIOL. <sexovsicssnskeotgecshene eye voyokene toned ess! eisaive felcclilicleolfe fo veeotor snob Neranohoonee etn venene 1616 

Pueblo, see Mexico. 
Puigty “Larraz, D. ‘Gabriele scts tasers tote raitate rote 1 0'e%s 0% tate tote te to stare lo tebsihe «atom ets) are 1041 


Puket, see Siam. 
Punitaqui, see Chili. 


Punnett; e:-Macaullaiy = 3.522 eee cine oo ce cree ra Crete Toren iciete 177, 445 
Puno, see Peru. 
PUSchiy VGeOr Ges ns Nts ere te alee te ott te tasetersve eve eo erela terete cusiol ier suck okomaasretet etm aiens 949 


Puy-de-Dome, see France. 

Pyrite, see Association of tin with. 

Pyrite-blende ores, Beck on occurrence at Schwartzenberg, Germany.... 530 
Dalmer on origin of in the Altenberg-Graupen district of Germany... 542 

Pyrolusite, see Association of tin with. 

Pyrrhotite, see Association of tin with. 


Q 

Qualla Lumpor, see Malay Peninsula, Kuala Lumpur. 

Quartz; Daubrée on artificial: production! Of. .).5 sxc selec c.e cee ene ere x eel GO: 
Replaced by SnOsin ‘Cornmwalley... +0. + +s cere sicker ere bier 357 
Tin oxide after quartz and allophane in Cornwall.................. 1629 
See Association of tin with. 

Quebec, Osann on tin at Graphite City in the Ottawa Valley............. 230 
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Reference 
Number 
Queensland; ‘tins ins. ssisseaestsertasatesas see OU ELS. 45, 1290, 1292, 1298c 
Annan River: tin field's y0ccsccgscanss te ek TAS A 896 
Babington-: on: the. Herberton tin: field... 0.02... 00. be ec eee es eee 886 
Bain on: the» Tate: tim mimes: :.<. 1% anette ee eee bo a OREN ESS 887 
Ball on a comparison of mining and milling methods with those of 
Cornwell: cbmies sweetness Sy, ER OE Reh A 33la 
On. Crows -Nest: tin -deposits:........0.22 seed owes en eter ee. 888 
On the King of the Ranges mine at Watsonville................ 89la 
On tin along the Currumbin-Coolangatta beach................. 891 
On; tin} in« the: Gayndah:- districti yo. Hee te 0s Ae Re 890 
On: tin. ins the: -Stanthorpe-‘districtlie. 4 P65 Sec, eh ee. 889 
Ont treatment of-'tin: ores? at.Irvinebank?. 203 oft ie eo ee. 891b 
Ba@eren* Waters; ell cat tesco a eee cckar ete Sate Soke eee Re Lah ere wld lelne @e eg ald 939 
SCC EMOTE ETH Serre hye ste rah eh oenpe ren Si erat a'sjcasreiehoyr@ ay Siete Gi aye ia ravaveralladepreteueievere auchavetans 806 
Benedict>on.ctim deposits. OFS 2.555588 Boek AOR Ee FAS 47, 1301 
WS TOOLS ae tina s aitis AR cae tate Sete teeter ctetstatata tase tePatate"e"etehateteree oie wee eateiere 939 
BROW ON GIN: Tee ct ctar total atateroratatelstebatetet elonetete ead cla bs whie beta e Mere 1307, 1308 
Caleiter;-stinviaty Anya, JRie, NO BIE Mae ee LG 935 
California :Creek, tim Om ts. 1% % 010% to 10% % toile %0.%0 0 vo fo's ‘ole role ele tree 895; '927, 935 
Cameron on the Annan River tin field, Cooktown district........... 896 
On= the Herberton™ fieldsicc ch er crete eS PS oe ee Oo ei 895 
On+tin: invsthe-Kansaroo Bille .iiet oe. Se Pe Sa Sa 893 
On«sStannary Hills: tin +deposits.:.... =: 26 FO A Se oes 892 
On tin on Thompsons Creek and in the Herberton district..... 894 
Chillazoet tint atl lo Os S HOM AR BLT, DONE AIS Oos Be 935 
Clarke on tin: mines -in the Devonian: Of.....22...2%....ccccceacee . $814 
Cleveland. on tin dressing at Stannary Hills....................... 897 
Clotten on tin in Herberton district, on Wild River, at Watsonville, 
Irvinebank, and in- Silver -Valley «002s. flee es 898 
Woe Aoms Els Mi tsecrce terete cove tahetratere fatale o'er Totals Geshe e Mote tages 1677, 1679 
Cooktown district, tine ims:% 225sss¢scsseccee Rh ee A 896, 917, 920 
WOOlSATTANGIStEICE A CH TMK. tocpratetetetcteTotetole’e/ehctetetetelcheteletersiovdione wins 895, 926, 927 
CrowseNest: tin CepOsits: . 222% 45.245. 5224.5 2a 400s ve bee trtee cece sales 888 
Currumbin-Coolangatta. Beach,- tim on.o2 5% 24.4% 2%. thee eels s vc cee cle 891 
Cusack on Running Creek camp, Ravenswood fields................ 899 
DANE hard FOR tM iN sans scene teas wees oooh Kee a PE Ae ee 1313 
DainMtreerOnstin On SeVern RIVET Foe I OU eer elee eis sieie.s 900 
Davtesromating dt ta slang), SET OBL EA EM heteihs Bore GhewticnelS ee siecels eisceiee LSI 
DAW MTOOTAMAtAL TAS LTE Set ahaa oP ON, SPU ISMN AOI a hu svalare ts eis elders clei eterel ele 1318 
Dowelon-tin in the: Henberton: district) pile. See. cele weiss aie 901 
DryeRiver: ssilver. mines -ons <2. 2286. ea. Be Pat 0 AS 916 
Dunstan-on Lancelot mine in Silver Valley..................--00- 902 
OnsStannhills tincfields. é+.25 2 a0 eles cts 63.55 Os i POS, oh 904, 905 
On tin with monazite at mouth of Tweed River................ 903 


HdlingervonuthevELerberton, GISETICTL, s.6 5.06» ors white dlstey stale cletele oleate te 906 
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Number 

Hngilish) onstin» ats Stanthorpe .i.)<-cic.c1s1-5 cisere ok ci sinue’sverere enacts chante a eionnte 50 
Eureka Creek district, tin in..... is eegs 5) acolsza al aco) OPROa EivA 895, 925, 927 
Mawis) OM GIN) Gs ois. 3.chersvs case syore fede Mbvepe eke graeteeenstene FR ogee sofeie's BOSSE 1320 
FOSSiDGOOK, “CIM OMS oi5 8 aie 5 hose) oxs 016) aiiwice laecepe tera n: eels ala aye le ell REE LOE 927 
WY AL JOM s CUM) UM eed nejegeca sre aphleht ars vetocssy steverd Gt bfele, shejo  sueleneleieds shelters chet elects b 907 
Gayndah sdistrict, Gime im ci5 ccs eccoalo's siouaie lors Soho ere beleteve cl cemiees Wercioueie ete ree one 890 
Glenlinedale, ‘tin at.... soc s cosas aentaeaes Sia asfel 3s Distetdie a3 aie fatale Sheibie: © 927 
Gregory On tin. iNsj.sic apa elit ctexe said Aa. cxcrszeaped one (dis\ebaye Resta Ab ayatebolene ate ' 908 
On ‘tin on, S€VernwRiverysern piscine frecteleve sf choke cells siesta aere-cistem crs 909 
Haldane ‘on the’ Herberton (Gistrictyrjepaste .osttstoretere fale e it ela edovente 910, 911 
On. the Walsh. and Tinaroofield’..z.ccqcdscciad- hee asians omits ee 911 


Herberton district, tin in....43, 876, 878, 881, 882, 885, 886, 894, 895, 
898, 901, 906, 910, 911, 916, 919, 920, 927, 9381, 982, 934,935, 


938, 939 

Silver Valley, Lancelot lode aim. 5... ssa. atiesnsyemr as 881, 898, 902, 938 
WATTGATAS TMMITICL ocsah onc broceterate cone yelloge (oveuscs ie ie) aca voce lees sunt lohenene tenis eee 876, 885 
Hopkinson River, Gin sO os. cicje se speys.0ce,0,0.0,0,0 /eyeus ousus speporelntorti do atalocieerere 940 
Horsley on tin in the Kangaroo Hills and Star River fields......... 912 
ERMINE S OM CUD A 5h.0)5. 5 datas als coarse lolelwuelel a (0 «oie le aohavapalokernne Reereraed ake en eke 913 
Irvinebank district. tin Ancey ae smile: ces ses lhe « 876, 895, 898, 927, 935, 939 
Treatment Of Cin) ONES DME crocs jiwis © oie» oie fa takd o feta eteisie me ta epet ah suet neie 891b 
Jack. ‘on’ silver mines on. Dry Riiveriy.is is). ssorpeqesceheuels Osa tte efebbeatosues 916 
On tin near Cooktown... cic jcrejaayocreptys <tc o cra ld bloke lfotelets tavenater sere tacts S17 


On tin in Herberton, Western, and Thompsons Creek districts.. 916 
On tin in the Kangaroo Hills, at Mount Brown, and on Running 


RRUVGL sicleysiy ls o's 'e' a0: 3 ebaltouea yates aed oteyh fe, ope lecatenopdieys efela te tere antes 918 
On! tin in’ Stanthorpe GistriCtyecsc ic sve « wpe sgoretovereve ane shag) lore Clete eieets 915 
On: Wild River, tin’ mine@si es itis eed). sey mrertoo ok sete Cele oleae = braces 914 
Kangaroo Hills, tim im thes. yactiw ds scssre cre wie a iteiate 8938, 912, 918, 920, 929 
Kins) of ‘the: Ranges: mine? 4 2% so.cfe 5, Sie.01.0isoue,0 c0,0 coyogeouoseposafeie Ab Ta oc isola ietetees 89la 
Koorboora: Gistricts tim iM. ais cisions. oils. fore 's 06 a0 'o bre ot fetelclayere had peueeeie ele 895, 927 
Lions hem thm DM. obs sis aie cdeleteveyece.s\e ese 00 sys e.ope]e (epaare BHT AA OMe ee ree ete 896 
oek ‘on tink ints sos £255 ates ieterelerato elev eils 6 aie ss oi pie ops ep apehebavena label ocereie ee earenate 13388 
Tro ws Ome Gi LT oS 551 faie ssye ket tale fal gy ol apeb va va foette eh ened pws eae ea he chop sbedefiopaoeoh 1340 
iouis -CPhillips and) mon wtimy Ay ae «. ore steps ser eiele eyed sbatdeld = kehe elevated 1350e 
Macdonald om stimoimees sc is 5, sisi <eleopovahe)'s;4, ster e spats spaters ate epee 921, 922, 923, 924 
On Herberton, Kangaroo Hills, Cooktown, Stanthorpe, Ravens- 
wood, Palmer, and Port Douglas tin districts............. 920 
Maclaren on Stannary Hills, Eureka Creek, and Watsonville districts. 925 
Maitland on the Coolgarra tin mines........ ptt e eee ete ee ees 926 
Mance on, (tin mining) during, V905:. «|... 2 «mays steele stn tolets eiokelatetetsiela oie 52 
Montalbion, tin at....... atte eb ages obiceie a So. otal's patehiagal > Bil aney orale ts «fale RERSONS 935 
Mount fAmoss stink (OMe. anistersistsiessiece oe ei's:9, 6/5) a) Shee pant bets Wiel auaeshareteheee ate os 896 
Mount, Brown), stim) Qtaeye. piel lem <isialeletels nin otaleiaelehekerodart (overs Raiegerapeiers) > 918 
Mount, Leswell, stim On) sinc creme. « «0 ibickdchels sieht aha ieee ere 896 


Mul divin, Gis ab eiiecs Sc ce teretert une an orale ee ae ite ee ane oiiello ro NORAPA Ree Lei Cneaenecebete 935 
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Munday on tin mining in and around Herberton................... 927 
My ola’, geoloszical’ (NOtES4 yOM wate not eles tole aes evs Wal Fete e ete ede oncltereh dere soe 935 
Newelltonmaistricts time Ams oct wervclae sve scsvs,s bho Siac Sree Meharteete iene 895 
Newland Ome Gime 1M sete ere or crn are Oh re eke eisrer he) pik oe oi Oss TCLS EEL DoH Ste 928, 1346 
Newman on Kangaroo; Hills, mineral fieldistvct% sapele.. seis seem sisle vie 929 
Newton on metalliferous minerals Of tis. ty. iss. Scieieicici « cjere oieis wisidielel oleic 55 
Nicholas: onyStannary /Eiillls;, mimes)2). 2). ce os « woe enehetere tel slelele: steistele ele 929a 
Palmers GIStric th nbimldMerg ater evsre cha eysuetee coe e sielever ace le See evetis totiol metals ks 920, 939 
Palmerig Rivers timasOM e4eis:syeverd to's fo a ahs Gis i ares arash ocodele. ceerettatleyetins. a ekebt ate 940 
PASCOCMEIVETS xt LW OM Bis cya Sars sis leo ohsherensretenerelie,cusiese.s.ceyet uel tere ght netaeede Rut Fanet ¢ 93 
Phillips ands Wowisvons tim mM. 2501 .)4/o-<, 20, let ole od Galea takeatals srk Blade seis 1350 
Piked ale tela etimNs «Barco: cle ce ieces soho: 6)3, alone’: d QMMs Sea ey cle etele Srna Ne Pepatene 933 

Port, Douglas ‘district. tintin pt 2 «tease eget sseystel aie lc edelortete a ahstededetele > 920, 937 
RAVENS WOOGs GIStiniCterctine 1M. cis, sisrerece ts, ses. ovetereleekelal a Por onwrane ousted te torate 920 
TIM ON RUM MIMS RAV ST ye his eons: 6, ors cles dyereite a) sabe eaten etetete Mie te nes 899 
RETA SwOmee ki ubimeNMe asin seotc cag alee ski ao 8 «ola cous ere ial altohexere etvne eh sieve ale 880, 895 
FE YET POMBE AM revelatory. sae opel aietat es STR Yee ws “0 a, si's aia ahalarete ananerchalavevsuensloveparelse 1354 
FVOUCCTAOMMAULTAN ITs ret rape acral sha evens icra sous svece,ae os. eladeceleilesn erietohersCahebaterelens Lia 
EU INTNETN Sa ER Aye Teens CUM OTM spe peles ochre ove hvrel oosisay bain) ile” av els 1e:.0) ovaledopecaltsiegsuclehe aoveneue 899, 918 
Russell oni walshvand=Tinaroo; mineral fleld.2. i... os2 fete cma steleians 93 
Sellheim on tin of Herberton and other districts................ 931, 932 
S CVE MRGIVCT: Mlle O Mr prs cyatepetorel otai'a sts (oei"s soi's/s) grein eels, wi ete bnetls) sveraipPoreuens 900, 909 
Short on Stanthorpevand:Pikedale fields... 15... <'. « .o.c.c1s,«jstoberctetelareteiels 93% 
Skertchly on geology near Stanthorpe and Warwick................ 93 
OnvHerpertone tinioleadie sects selene cveterate ious wz) clveslel biceayattere rate Prop pRerent tons 93 
On tin mines at Watsonville, Herberton, Montalbion, Irvine- 
DATIVE CRs tic tora reitnc a '5y'o: eile) oi’) ans we've 0)-8 Lares uhellovay sols, 0 enero « MA oCNeRGL «Ses 93 
SMmLtehse CLeeke sim Csatamealmics sc cioverereve te eis oo ersieiaie ober oiteutie lata e opeterstepeudeeeps) « 895 
SITU lie OLA Uimiacl Mn yetaveueversteneher ciel cielcvoienever ers 026) siforare epepanewaire: swore ersiaceNep ences tatelc 1362 
Stainesson Port Douglas: district.<5 2. colle we cheyache ote berks esate cole 93 
Som aeYy A Ells.) FEPOTEN IOS 2's a c< <rocc’c'o cies aialeio. tic aerate ebeues cia ae 929a 
BTW (CE POSTUS aioe eeciersre co misione Ors, ole vejersrere sucrchanemteloeibto oteastoneperaye 892, 897, 925 
SUMOM MPS Cis MOTASK a dareversus'cleleielers sere lets os stepehtieha sions tslshaxareye ta: 4 o vee «904, 0905 
SEATMEMOMDE, | CLM Abas Suoirevebsvete are sibtayals 50; 8838, 889, 915, 920,;933, 936, 93 
EAT MECLVCT: Le LO Gimli se. 2.52) c aneveaqore 2d sxemetert tere) esi on stele GhespeRsls sity 912, 939 
Sterling on geology and mining in Silver Valley, Herberton........ 938 
PIC Mn teHTI MINNIE Slate nvek ayers tee elie ailere, cy eceie ore, &:(ollons sven ole eleval aiorelene ¢oheyegonca trate) @ferauer 887 
PRA OMECLV GTM CII OR et keucte everere lcs (se svele (eves isveneis o aselel oi sheds: or oxeretcue’ ese sh ainvebaye 927, 935 
MOT SOMS ee ONCCKamUING “OM vi rcrcicratajle\ stonsieie larch evolerelelerere steleneceuedareiere arenes 894, 916 
inAnoom Wal Shieand) Mel, Gim) TNs occ 1-. 0010 olevevel) o cusie telcos cNafers  eleles 911, 930 
Wee imEViVer tin: abr mMOUth! Ol cctavetatts sve cusverereretetatereps srojs tip te terete lanes shee ane 903 
Wid Shier Gmelinaroo tie! Gitinl inverse vere a ccstene oheieisl « alleyc cllepercieconcrotshereltte 911, 930 
NA Iam COLOR: « TIGAT:: \'a) 5, cefereleporele cies ekei sisisisileletalelc.e) exey ele) euetoptitls alebitone 936 
Wirtsomvalle: district, tim? 1 .cc:cietsletelevelotererc's, 3/5 sis, dine 895, 898, 925, 927, 935 


einomOt tHe: RAN SES MIME rerartiiy cisvevers ols) oielo al efaae eiteretneer ye utyeyay erate . 89la 
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Queensland—Continued. sey 
Weedon on tin on the Pascoe River, at Bloomfield, at Palmer, Barren 
Waters, Herberton, Irvinebank, Star River, and Stanthorpe..... 93 
Western. district, Cin) sites: fccerctinctecsyotatetotereteretaets olor s ao pethae bese eter 916 
Wild! River,- tin OMsi.ex.e ne... tacercseuseeans ne tek AE, SU ss 898, 914 
William on tin along Hopkinson and Palmer rivers......... HOA SCS 940 
Williams: on- tin mining and - milline: ime. psoas, Oe ee 940a 


See also Australia. 
Queretaro, see Mexico. 
Quicksilver, Emmons on occurrence in United States and genesis of 


MINETAIS © OF | tories tte terabeteite tone rote te te ,"0% Tole tote fote teeta ctnterd nes Mealoiste ee 1206 
Oppert en in -Hoane-hai, Kine) reic-c.crsse-cleterets Glas cheldonelcieiciele si ctestaunic ate 640 
World: Statistics SiGe LSOIO vic: ecs.ic: hatatcsataterctcrofotenetaels chae atantolars stamieretate 1694 


See Cinnabar under “ Association of tin with.” 
Quimsa Cruz, see Bolivia. 
Quinsachata, see Bolivia. 


R 
Ra Ni ccc ctccccasssttsssecersccccsc SO. Ae ee 1218 
Rafiles, ~ THOS.» ‘Gu.s.tete os wietetetort ences eee eee EL NE EE RY ae Pree 113 
Rahman, see Siam. 
FRATTON «Asin 4 5)5.4 5.55.4 Se Ream Bleed Boek Ri RLe bb Big e aeese Sel SiSaa ee one laT Guataremetens 870, 1636a 
FAM MESHES Cr ei.rat ca ttetetotatetaheheteletotene zis ore ate cio alas clavate teuat hohecctovevenasonslehstaleterens 1637 
de“Rance; Charles Hate eee ee ae eae aielerers svelaia evel e¥en ele alee) s/s)a/are 446 
Rantt sr THeOds st cs.:.tn nears hetatatetatetate tere tahe tere statetetetatatetslat sraial ster sva/aonbateteleneret oer 1122 
Rangeh, see Siam. 
RAM C ABS SH Tale rsrs s patatetetatatetatete take tetatotete ters loleta tao tebetatetelte telateton alata cletetersterioersraete 135 
Rapri, see Siam. 
RaSh leiehs *P sac. Nevater tatetaratere) sits telat oVele svonskelotckolsl honeketedeleholst cnet eten stent ofall siete crate 447 
Rath:G. von Gblertel Paul: kame) totter nemetererencter ei ereiteloneneer or eters 625 
Feat, Mie 8 VOM sare ret ter etat etch totetetetats tele totareteteto chstoter te arene oicnsioeenenetorereienetetenencls 1123 
Rathborne> Ambrose Wetter tators terelsrs tet ate terete telspetets ah totats Motater ora ea tale anata eeovalte (ly 


Ratburi (East Coast), see Siam. 
Ravenswood fields, see Queensland. 
Rawdon, see Nova Scotia, Lunenberg County. 
Rawhide Buttes, see Wyoming. 


RAWLINSONS MG CONLE LY sce tete ct. tet oie) ctel cnctoneter otal stotelatonatotekerotehciatiet stotoreneNaNeielerevelcteiere 1410 
Rawson S?sGsss tsk aa sees ose hs SARs Nica Seon cchia ey a sitet eters tenet oS ee 1553 
FRAY, CUONMT eo SA a es Sst Ner a crete ce Sid ena Ne a Na ene monomer tetetex suet Retertesets 1554 
FRY UNO RA Wists eetotetoe ororans we etee eet te Pete ts rence eee ha lovene ene tedeueleliodteliote 787a, 1219 
Realzar, Hennecke: onyoceurnence in “Persiaier «cc eens e cieie chalenel sel elelaleratere 864 
ReekWarel=s- 4. so 4 tse ee ee oeee ete s Se aie enero tereane tote ce enone tererleratmetsrene 1186a 
Recknarels, Rtas Sats teens talons ater te te to ets hate Soot eles altetionete te lols erener netetenseeneney Relegs 1186b 


Red River, see Cornwall. 
Redruth, see Cornwall. 
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Refining of tin: Reference 
Number 
Cowper on ‘electrolytic methodseiial teed. wos. OSes As Me 1471 
Wel Wax G GC mMOnihe ROMs y soncsodoncstee RNR rere nove Sore tone he sates vavencronemstarohouekenehor et elace 1476 
DUSSAUCEBOD Gicsevee ets Gm eR nik nin wee Sam AIR Re RIE 1482 
Gran aI GOD 5 3.0. e rere sexe ce wieie S019 BR TORT Gia es ao ols uo ale ee Se EO see 1324 
EL AWAITS MOM iorsioncyce rete me eee Mah WIS SRA MRR HS me K e mhonaiere RM SUNT opti 1500 
PERT AU LUG jel OM eeaifo uci ye nches ease wePane ca tea Nate te sa newumavanee dass Vase e he capancvancuthevenone sath: Conan sh ar shaiats 1551 
Sexton) onumethods in’ Cornwall. 2.2.2... erat fo ee ce dene eee 1361 
fEhiollier on: refining of. tin, iny Cornwall. cic..0.c.cmrerosotakiato cietele eet e «eke 1579 
IWRES) ODP meebmics SRE RSS himiweh he Clow SR EE MRR SSR ARE SRS one 1372 
Reid's Clements and setts xJice Sess sree ys sea vos alte a ane &.ololdrere, srelays wistetiee SANDS exe 448 
eid; Clement, ands Scrivenor) Js. Besccwine< old ESE ARI IE 449, 1638 
ROE, Tit Erato testaretayorerotetencss ssileRemcliaifelisiroicisuide to sis te wide laitelva tareohtote, areteroNd a tea AY Maes MMeH RTS 838 
Reids Creek, see Queensland. 
EMC LT IV ee usyate sonora store verevatousiel suche te: susierereie Wein cave a1 ee wisi siete igi sin oR OO Ee see coke 135s 
PERO UIT ie dix Wc Se ve te te to lis RNC PR USI Testes weyers ails lelts Silsivg silo da ore voaks Ha Da (ors ravone rons bo dade lena o Gee 634 


Relistian mine, see. England. 

Remarkable Mountains, see New Zealand. 

COTA TEE g Grape Ans sy ayapevanahexonsyoxc¥erowederoks vexeVoreveveveveinawevs toneweveuehetakevereverstoncrel te 114, 115, 116 
Renison Bell, see Tasmania. 

Renong, see Siam. 

PERE TUE Wi S KGLIR as rates ts ho espa He Hebel os We ne oa fastens dates ba psit6 26 Go 4 bss be 16 8 rhe Be soin0/dOi tel endOles ibetNe de defreuote we eae ere 971 
Resources of tin, see Supply of tin. 

Restronguet Creek, see Cornwall. 


RCT SSHMAEH LUickcacialeverm eet te bine hia W616 Wain vs ow & es weieiaierelsloleints RIC Dato 562 
HMO Totes he Wak Norse faite eine naive Fa fouesss Sairegorte vonaWwespeile neseais sw 18 toiorcl a MRM ley oels CRT ARESES oye Wile tors 1411 
Revers Hons. .se- 57, 117, 308, 304, 450, 563, 564, 565, 566, 567, 1854, 1855, 1412 
Rhodesia, see Transvaal. 

HERI RD SS ated OEM ED path jn Bence Raita rales Wotse'es nits Torre loi vasweiveice wo Whe. Wir6 bare torte wire ts re Anivorve 1 te ices lermbeotveneheye ol he eke 1413 
Ribadavia, see Spain, Orense. 

BEG ARGS ee OSCDE Gc cwore cisieye Rit +o vSi'e CN vie! Sire v eis Wels, win w/in wre, Silvie wile tuenthe oe onemts 1555 
UTCH ATS RLODEIE cELe Sforercie (ote. oils soi or eisyeie) 6) 0) <:e!e: » 6.lare/'ct Mav one ee ONE bal oy MRM Sioned tal aiede (els 1556 
ROH ATESOTS 9) Gr sob sem minys visks GNI WS 16 bbb oe NG ohe ceed Mabel Ghthe: clei Mele oe del ns RA EeMehy feat 1170 
Riche wArs (CAHOUTS: [A 5, AN) is) sicisiclate <0. oes 0s efe IA iahs st HA RL s 1463, 1464 


Richmond County, see New South Wales. 
Richmond River, see. New South Wales. 


TF ee ERU Cys Mie ACERT sacar atheros grees Bolo fete el co 20 70106 We halla 16 toy lorer elie oiwte wits wwe Is SEM obs hat aees Mae 1356 
RCT COTM MVE UL LET sa Eds MATE)! 5, 6:6 5, wiaiteishereseid) 6:0 c.0 0B hbe told o Bled ttle Ste staal alee die 560 
ULC HEM GES sy Hered sieve) tA Ct Marehs ola abahatece dole RheParaiele lial MS ot twisnson dit Ee SRE Eo 783 
eeRHGel NOL eMEB EES Pred Tose ewata ay ici iahevee «i sii aelevers oieie e eceveimu ere: e.Giele a leteleve oie eer eleteleveievs 33, 1125 
EPUOHALISCU Sie PLOW US is iy 6,0 605.8. 0% 66.8 :9 5, 0:8; by 81 90 005 KS a KEEUe oHEND ofa helb lavas eldddle steteheets 450a 
RORCEES pM EO UES ie Dig .gi dz aie a 0 0, b 1G STarte le. oles eye lee: o-wlete ee wi ereje wml te ahaa seen aDe 1276 
Rileffels cciscssscsscvsasss CRS ELIA a TE a8 sider ides Glas aia'd o hha Shae cere 1557 
Ringarooma Valley, see Tasmania. 

EDME NP EFCTETY fisa tAeis sd Ras gFdd Te eee ee re, OER ET hs 585 
AIGULE wee Gballey,. Gilbert Hs and). a A oe eek oe 988 


Riouw Islands, see East Indies. 
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Reference 
Number 
Riouw-Linga Archipelago, see East Indies. 
REGO IS, Wosehc Feiss yee ald aaauoaetede bole te ierein tates oye a tekeletoueye oie nabs OTE ET near 1126 
Ritter, Carlee Pili ewe wel auie end wae ee OSCE EEO EEE aoa 718 
Roberts; Malcolm xs ek se nya aorevag aca:< oreo Regen oe eae ees ee 178, 179 
Robertson, Js. Mace Te as eeibiele se se eldalotin eerie een aciae hOr ane 58 
RODereSOms {Wis TB. Bs aitke cote caueseenete tale eo arenes ones bs Kemie eas hie keds Ga ee 1244 
Rockbridge County, see Virginia. 
Roehrig “(Crookes Van) x ix. eiewieiierls Qovele sie oles Aolae Mischa tee ders TEE MEE 1242 
ROESSIO TL Fe ae Perkins seas! Cees ete Ie CeIG eae Maul ose eels Gn Ee EEE CE noe 221 
Roliker, “Cast; Me tt aass tare avanarteana areverete ereios «seve er terete ee eae Siar SOD TOS. Taba 
Romam itin, workings; -Henwoodone.. .. .. > 2 « de cttsisinne Here Acide eneeee 1327 
detRomanahibidward occa bier eco ains ce cide ec Oe ECE CLE Tee 180 
Roodepoort, see Transvaal. 
Rooiberg, see Transvaal. 
ROSATO Sy ELiyn c Aiiat elee pie aie toda ees oaelctetene isusle pooicilale eine Pee RAE Oe aC ee eae 1234 
Roscoe, H. BH. (Schenck, E:, ‘Smith; RR. A., and) 5 .,Sansiete ieee eee alee 1568 
FUOSC, ais 5 Sieve, o aire sess ne Hace vaneoterevets scaye, ooh te she serene ofelad ate tedettes chee eect eee ene ee 1558, 1559 
IRGSEnIDUS CHE LIT: ois ees icusge detec doen shodsixe eieusieke Sie his POE ELL Ce ee 1639 
Rosewarne, H. (Borlase, Wm. Copeland, and)...; ..asandeced. sone daa 347 
Rosewarne mine, see England. 
ROSS 3 SD Nz oti a ontee aketinte ee ciel ous weneee ine Castown alone ic ole Weuein etna ice eee Eee 720 
Ross mine, see South Carolina. 
Rowe; Capt Dames sci: sed c'sceceres otera-el eee 0 0. ove cvenghd Wretehan lias tolonerereierehae decd ieee tie 1127 
FROM ON CIGC OMAR GCE: 4 une rs eee one spataeRsiale Oe Gil 6) oes ier Out ERO SAIS IEIOD eIOe IEE 1560 
Rowe Ts Pang) Hoster (ComMVeNevie)-teccew acsaiieiciemereeeieeoncienickie ean ine 451 
Royle Ags Paste ae GU ee ERS Ge ae RR ESOS. SUP pec eeeeee 200 
RUWEK er), AM COMM. 5) stsis javeve re Yolo revewolarsso10/6 4;0iceive uw ta:felto sielrewoncrelie ts EAST ASR ae aaa 568 
BRWAT Or AY OW ioiees oso eretews ise ieleig nies 6: elnlereeie muon ts BUST eIIetRe CICS Ca Ee epee 452 
Randa WSarae, <Civisccicccresoreres ere: o1c)4-0)'s. wleve: igo ferensve seeks sen SCACMNA OT TSISe eters totem eaeE re 597 
FU b Olas | Wim Ry Reese dete lista) iors oushgtalelinich ave reteltolis lose tate eakeia elton eaeneRe 3b, 180a, 721 
Running River, see Queensland. 
Rupertissdrops: icrystals behaving Wke.Gisscineew orc ealacuwi et aennine 3b 
Rusapi, see Transvaal, Rhodesia. 
Russell}: * Murray o's). chs dailies eo o's SRR AG » HEME: TEM Wass eee eel eras 930 
Russias tints ois US OAs 6 es 3 ob oks KERR BOR eae oie eee eee 941-942 
Cok ta, OMEGA MN Bee ie ela a raisnrie cava tons’ caiyanwiis covsc. oo leks nov one lo kote kelto ue alte haunts ote eae ens 1812 
Hermann jonytin: in, the; Urals... «(site esr ra crovevele rc eke chaleeicietehenctebche teehee euete 945 
Koulibine on mineral production in 1885, 1887, and 1888-1889. ..1690, 
1691, 1692 
Phillipstand Wowisvom tin sini. cce oss so clei ckslo oles 6 sie oe betemieetarnin estar 1350 
Wirral: | ELL SUNN eae Eee wis raat whavalla sole Bete tal ovacoraucvevebereleiereng lela te vane tomaale tomer 945 
WYDOLE') SbINL TIMI J eter: tatalene’sietsvsteiteteracs cuatevevebeloverameteteuanet ele te i tatetatetetolatiersters 1690 
See also Finland, Siberia, and Europe. 
Rutile; Deville on’ the: artificial production Ofo 0... ...ccle seers cle ceeronaare 1604 
See Association of tin with. 
FRY AI. slo's ciaxe ska rareue ohsvenoroietctetetetataheletatessioverolelerehetmte erste 5 sbeagyeeh is yauess) oy hedoye tans © 1055 


Ryan tin works, see Swaziland, Embabaan. 
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S Reference 

Number 

Wee, Edicias asies ch cvbite lob ges cate (repitorn Veyatelisys iene: olghavalteselivvane pete adters ahotaoneoe ns 1015 
Saavedra, Bautista, (Ballivian, Ma Vapi fies a« ooo s oa cea dalces com ceean 150 


Sadisberg, see Saxony. 

Sadisdorf, see Saxony. 

SAG ULGT sy Bap ce syct anes at at's Baeney ofl tiar ons av ol siete SE AIT Rey UES. AES CRUE amas By artta tate ete 1016 
Sain Alto, see Mexico. 

St. Agnes district, see Cornwall. 

St. Austell, see Cornwall. 

St. Helens district, see Tasmania. 

St. Ives, see Cornwall. 

St. Just, see Cornwall. 

St. Leonard, see France, Haute Vienne. 

St. Pauls Plains, see Tasmania. 

St. Pauls River, see Tasmania. 

Hailntplerre,~Cs @Bechamp, ~Av, ANG). « sdissha la cielo hohe Slotel cl Akd ohtdhetthaveistchareusranets 1445 
Salak, see Malay Peninsula, Perak. 

Salamanca, see Spain. 


Saul Use Ge ears to ys sacs Sts doerrulerbe eat eral wise wifey Cites 10:4 ‘erin SaNanel hohetas ois: abe tha ae Ruaione hare 1561 
Salinta, see Hast Indies. 

VEL TYKOT scien aet ch day creer store e Ona etonR EGG eleva berate totaal erate Rybis ve, er aTh ocoreiiecs wale 1562 
SALMON: ATLL sss. sheccvororsy ce reper axanep onchenever cversna¥atoalelbaanele ose Wea abe Riche haPele ich iteber cree 453 
DOLL TOMS EN KO akan cron ch anek el orev ware hema ata euba lar colaka oe totaal bible peical tte bbat oi Shake: SROMEHS htth 454 
Sambong Giri, see Banka. 

Sampling, methods at Cape Prince of Wales, Alaska................00. 25 
Sam River, see New South Wales. 

SEV ED CaM ra ase ALS vfortan otcon atet craiteatol c¥ctiah al oh oi chon oVeriésay,avaniey ahoreranct ote dea lam bedata ey eel auadbi hese eteneeas 1563 
RSA TLGIPEL OTS «ER 3, siavan Svowenettorcl em Oconch a et a av Avera er crak oval oxo: onerddete tia nang tRttare ReeAata ned tees 569, 1358 
SLT aaa aD aie cu oh alias steaks ley av'eh ab oh ay at ct sl ok ahioy' eh ch ah w\'av'snser oviet a¥'or dh on ojo alone thant heehee Race hea 1128 


Sandinha, see Portugal. 

Sandrycock, see England. 

San Isidoro mine, see Spain, Carthagene. 

San Jacinto, see California. 

San Jose, see Bolivia. 

San Juan Mountains, see Colorado. 

San Luis Potosi, see Mexico. 

San Roque mine, sce Bolivia. 

San Salvadora lode, see Bolivia. 

Santa Barbara, see Mexico, Guanajuato. 

Santa Maria del Rio, see Mexico, San Luis Potosi. 
Santa Vela Cruz, see Bolivia. 

Santiago, see Spain. 

Santo Domingo, Garston on tin in Seybo and in the Higuei..... bashes 954 
Sao Martinho, see Portugal. 

Sapphire, see Association of tin with. 

Satsuma, see Japan. f 
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Sauberg, see Saxony. 
Saunders, (C.D eS eS ek A ds hei eae ie eee ee 1414 
Saunders, We !Lerse tz ose peu hee a ek oa Ee See ee 722 
SAXON yu eM seeps eae 34, 536, 552, 573, 577, 1310, 1314, 1639 
Altenberss geology, ofstheyresion near eneee eA eee eae 1628 
Smelting: of tin’ atsck seas ssc s s acess shee es OLR eee 1516 


Tin at....512, 528, 529, 536, 537, 539, 540, 542, 549, 551, 563, 567, 
573a, 1310, 1337 


Annaberg; tin-mine- ats: 6.06.06 0006s dad PAIRED is Jaleo aneet 573a 
Anaberg, Revyieren,; tin (deposits) Of. 23-2. 25. .24 dee eee 558 
Beck*on) tin: at: Altenbergeis08. bi ok eee ees eR Oa eee 529 
On"tin’ near Schwarzenbere.acwesick «2ttieeh wands eee oe seine’ 150 
On’ tin7in’ Zinnwald's: 23.202 $ht.os8%.c ERIE ee CR es 1300 
Berggiesshtibel, ‘tin near... 2c. 5.)..is4 + «3 « «Hd eee eae = Tae enlace 557 
Bonnard jon tin) in ‘the Eirzgebinge.).,.. ssi... se penienblde se eee 534 
Charleton on tin deposits of Altenberg and Zinnwald............... 1310 
Charpentier on tin deposits at Altenberg and elsewhere in Saxony.. 536 
Cotta onitinvat Altenbersaeere ocean tone ete eee eee eee 587, 539 
On tin at Altenberg, Zinnwald, Marienberg, Ehrenfriedersdorf, 
Geyer, Johanngeorgenstadt, and Hibenstock............... 540 
On HreiberssOrex deposits ss, «, jescess.2,-sovey-shoreyousnvccer: avatele EET ee 538 
Dalmer on tin in Altenberg-Graupen district............cclesbueewe 542 
On 'tin-in “SChneeberes...546,6006 «34 seo ete e ORR REESE Gat POE ne 543 
On tin at Schwarzenberg in the Erzgebirge.............c..000- 544 
Daubrée: on tin: -in Saxony... .o.2. 2s. «een Cana eRe ae eee oe. 1314 
Davies. Onr GIN MeMOSTtES OC fesiyyevereveierescdeceredeue cated eee eee ee 1317 
Ehren tinieders doris tinwins .oacaanaacdkadt aad eee 540, 554, 567, 574 
HMibenStocks, spire iy. 5c es avo cose, <i cpararedevertes shatter keto eeeeee 540, 561, 564, 572 
Erzgebirge;.calcininge: of tin ore in:.s..2%..>+. «one. ae eee 1658 
Discriminationvof ‘granites ini... . >: «a+ ethene eee 564 
Origin of tin deposits of: . sacked eked cel oe aki ooiviet 575 
Silver-bismuthy deposits im.¢......2....duminitiaes one eee 578 


Tin in....528, 529, 530, 534, 544, 547, 551a, 553, 555, 556, 564, 
574, 575, 576, 577, 578 


Foullon on ‘tin in’ Zinnwald...........2...aee ao he ate eee 1322 
Mreiberg, Ore deposits) Of... 10. chee «uns ete see ee eee 538, 559, 560, 575 
Eriesleben ion the) Erzgebirge. ....<..«.chkvit@els sia. inch eee hee 547 
Muchs and de Launay on tin in. .eteebanests oeteek. son. deere oe 66 
Gatzschmann on the history of tin mining in Freiberg............. 1391 
Geyer, Cin ims. z.4 eek teriess. cc cvaie ete) dusnions’ seas Perr Re ee 540, 549, 567, 574 

Leiter mine (2... oatie os.n2 6. os S05 eRe S eles He ee Eee eee 573a 
Groddeck on tin at Altenberg, Geyer, and Zinnwald................ 549 
Johannzgeorgenstadt, ‘tim ime ¢5.,.65,. 2456.2 ons see ee ieee 540, 561, 578 
Kersten on tinsat Altenberg..... hws ah de. as eid sie ee 1512 
Kilipstein' on tin’ at Alltenbere <a: ...<. <2 + acre c cla srerele sete eo EES 551 
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Saxony—Continued. Reference 
Kunhardt on the calcining of tin ore in the Erzgebirge............. 1658 
Lampadius on smelting of tin at Altenberg...............0cceeeees 1516 
dethapparention: tin Sin ix biG ooaaesehte GS www aries wewwelte ake. 6 ¢ 1335 
dewlaunays | (huchs#and)) ont timbin).)yoyieletaterese > fa ciit. aieiadieten stoi ete 66 
Ibepsius on* tint in) the vErzeebinrees: 2s... bi asked ce aieke oclotela ab cieiesle 55la 
Lindgren on tin deposits at Altenberg and Zinnwald............... 1337 
Manes! onmtin int) a4cgip cesta sancts, alt ost <td ore tiavaretand. tach, Mapldopa ae. wite ls 552 
Mann onytin, in’ the Hirzgebirge..s... s/h. eae sea. eR ee Om atevonie » 553 
Marienbere: stimyin' i515. aici sis meleia oe 6 os opt REE of bd TOs bie OR oleate te otelte 540 
Miklucho-Maclay on tin at Ehrenfriedersdorf...................00- 554 
Miller on tin deposits of the Anaberg Revieren.................+- 558 

Onvitine near Bergeiesshiibelieyyusniilojor «ated sete tachede soerale ale efeltiouets 557 
Onk tinvinsthe wErzgebingse ss fs hc.ieie.:s sieie)yo,8) topo © Rae ovale eae tals 555; 1556 
On tin deposits of the Freiberg Revieren.................200- 559 
Miller and Richter on tin in the zine-blende deposits of Freiberg’.... 560 
Noggerath on the regions of Zinnwald and Altenberg.............. 1628 
Oppe on tin in Hibenstock, Johanngeorgenstadt, and Schneeberg.... 561 
Rammelsberg on analyses of stannite from Zinnwald.............. 1637 
Reusssone tin: In AIM wall. ii. s- fis cis. 22 2.2 9s 0 Atlas cleo: pain biape ee auetiels 562 
Reyer on the discrimination of the granites in the Erzgebirge...... 564 
On the geology of Hibenstock, Schwarzenberg, and the Erzge- 
DUT EC Wee rdettetcte sya acres aisra dier arg eae gg anaiaieid oarerqraishas aieboueneieieses 564 
COrah Gebok. weashelsb oV=c Th clare s CeO ROROTO ENRON HONCHO CRORE RENO CREE CHORIN CC 565, 566, 567 
Ont tinsineZimmwaldvand Altenbers. 2. ja. eves caa anertie oetaee 563 
On tin in Zinnwald, Altenberg, Ehrenfriedersdorf, and Geyer.. 567 
Richter’ (Muller and)sonstinv in) Hreiberge . 5... 5:05.40 3 5092 hao sah 560 
POSER DUSC hem OMe Cimber eiale aig sce «014 a. eiaare Giaveveigrans elelareleh wie ater cueters 1639 
SAdishers. Linv MINE vate, <<, «sth fa « aI e Aeisée erekso.g% oploebeles e.clh Hele 573a 
SAS Orem iM MMM Cm ab recy aia ata ca oop seer ave ialse wetter erates araroueccrekcier aioe ketene 5738a 
SAMS EA CLM G MUNIMO MA ss. 2 wile evs levee ersie (s’ s1 ote ole) oietsies eSERE BED stone et cle Rea ees 573a 
Schneeberg; tin’ mts aA.. Hatch esis > eel. Wasting of eOb cates ated 548, 561, 5738a 
Schroder on! tin in’ Mibenstochs isis. Jetset std Glas 4 iabetatesss «lel mice eile 572 
Semiultz son, Lim GCDOSICS: Of'c.< ccc sc as eas Ga eaten nie « CAEMTS bckoledoreiane oaldotes 573 
Scehwarzenberes\ tim, at... <0 a seid « sebcetslteds seflelebiacle tac ekehopals 530, 544, 564 
Singewald on tin deposits in the Erzgebirge................+22000% 573a 
Stelzner on the origin of the lead deposits of Freiberg and the tin 
deposits! of the Erzgebirge: ..9/jo1208 . ade alles Tea e). Gshe is 575 
On tin in Ehrenfriedersdorf, Geyer, and the Erzgebirge........ 574 
Onutinvinehreibercy and: the, Hrzeebingeyac..cic cicic clche sicker oel ieigtaere 575 
Stelzner and Schertel on zinc-blende from Freiberg................ 1643 
Sternberger on tin in the Erzgebirge... .. ..). «je sisih imlecieh » ot edalateitet 576 
Nelkdnconstin mining in’ the Hragebirge.. oo... sacs oe acne Aelpeiiels 577 
Viebig on the silver-bismuth deposits in Johanngeorgenstadt, in the 
RTE ODIE SC! 6 o)o (coo, 2, a1: 8,270, 5, LTENy Dalt ele Jah. WHA OG sake edaefsteet sae sc 578 


Wooawardron tin ore specimens) frOM.,.,.,.,<.0)c,<ers: + cnscec+, cse110) 1 0, 0, 6, ble eles 489a 
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Saxony—Continued. Reference 


Number 

Zinnwald,, analyses*ofistannite from... 62. 20.he es. et ee eee 1637 
Geology. of the. region around.) v4 ee eee a ea ee 1628 
DAM 1M eee rok Stone 540, 549, 562, 563, 567, 573a, 1300, 1310, 1322, 1337 


See also Europe and Germany. 
Scamander River, see Tasmania. 


Schaeffer, (Chass), Acc ct Ost Me Pete aah oe Oe SPOUT ERD: AY Ae ees 1017 
Scheelite, Scrivenor on deposits in the tin bearing districts of Salak and 
Pahang, Malay -Peninsullag 25... 55 25 2a eee ee eae eee 726a 
See Association of tin with. 
Schertel,. A. (Stelzner; A. Wikand) Re Jae sass Ge JS, SO eae 1643 
Scheurer-Kestner,, Av 6. eases Gest ees LE BUONO SENS EGE 1564, 1565 


Schlackenwald, see Bohemia, Schlaggenwald. 
Schlaggenwald, see Bohemia. 


Schmidt WALD... A iorcvaterstlea een ee ee hot sod a coe ty Sad ee 570, 571 
Schnabel, Carle te Salers eee eee at aes Sask, And tat, EE eae 23S EO 794 
Schneeberg, see Saxony. 

Schneiderz job tA, DG pL I Oth OL SUE GA AE ART od Ro egg 306 

Schonefeld, see Bohemia. 

Schoultz-Ascheraden; iGa wWOmewic vaealsc aus 5 oe oc Shots lee hae ten lee eet 950 

Schouten Main, see Tasmania. 

Schr6OderAMgis. Ui ASA BRS DUST ye TY Wey, te ee ee 572 

Schwbanthy. HV «x o.6 0 tie wich ctaet seal aaj Mia arse FAS SS ELN A N Seer Meee earners 1042 

SCILUIGZE ast .-5 coy apct ohonoratiercvenoFehavoreren shower ole teed ofevovoh ol st sviol 1G) acme AIO re dile 

Sehwltz, Wess isc vwie cove noyesnie d a senenetata siete 1 dlccs Rae aE ME ARUN ter Rs MEN aa 1359 

Schulz, Guillaume, ‘and® Paillette: VAdrienwirti., iets ee ee 1043 

SOMUIUZE,: + Biase sisi iid are ohh oie wince PRE eed os Se 1566 

SCHUnGCK,, HGs.c sis 'sgieve as cies ote aualraranatece Wane ciel aie eco audi alte AUR one Ta teat eS 1567 

Schunck,. H:; Smith; R.A. and. Roscoe cE. (Hs sso oie ates ata ieee eee 1568 

SCHUUTMAN, - Tee eAlia.o, oy operate onetievieh aictieudiey Mele) shatvoien ov at a on atiel t Atei ee SRA ALOR Pel atte ee 1415 

Schwarzenberg, see Saxony. 

Scilly Islands, tin and lead exported to Greece and Asia................ 1410 
Borlase-on.ancient and present, state. of Joi Glens. dams ie <n eine 1381 
Plinius om’ ims LOM sia, pen crsraincedie oe. cave. ol Sane a rotate treet CeCe 1408 
Rawlinson on,Phenician colonies ins... 02.560. ee shee adee de eee 1410 

Scotland,, MawDs, On. Cim «ims verve pele chbte. Ok Geel atetuterate oie tte RAR USE Re ReieE 1320 
Mlett vandi Clough Om time im yey. Pic. nee heremetcd ate: Grater etna het inorase 955 
See also Great Britain and Europe. 

Scott; HAG. HATO ae Geb. STR SSO, UO SSRIS TEE TEA, Mtchc Chane, tema cttees 962 

Serap tin: 

Bergse. process fortrecoverylOfs. Oh 2) SStE Ue ee aa, ee anaes 1442 
Denmark, . Copenhagen «.swntrcsaeciss eee ete tbls Chia ed eee tees 1442 
FIA!  oiies. os ot.0r 0) a> crolies ol cheater cholic shales ie 'c'elie alute Sate ata e)ictare chet etveie nat iet ete ans eae 14388 
GEET IN AT YA ETA RE Ste Cbtata lola rdrelattanere ie atete etre 14388, 1497a, 1511 
Goldschmidt. on. recovery: of ‘Gin LrOM .:.+.:.5.4.5.5.) terererarelele w eele oe thee ee ee 1497a 
TTON( 1M oo nectecnenetarescneroredovewchorstehoReversaaies ee slash dle hate eben ata she chet an Oh ER REO ACES 1555 
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Scrap tin—Continued. Beer 
Kershaw on electrolytic method of stripping tin from........ PHS lila 
Malleable: iron, usedins manufactirerotoaes oot o,f es 1567 
IN IIS; HMA WE SEROM. pees ccta wie ra to wre re topetat eRe ets Me te\re%s aifsi"s a ta Ya'e Bo Moats MMAR. ISy7(a3 
Plants) torvthe recovery: of, locatednn-...cae wee eo oktse donee 1438 
UCCOVERY OF ates canes barca tote aR aes 1435, 1488, 1439, 1440, 1441, 1442b 

At iCopenhagen by. sBeErgsexPLrOCOSSs + rsrjors oterote ators ore eiebeiel el tet eter ate ers 1442 

By. electrolytic! methods saea.acc o dco So ee tran oletontaiens es 1439, 1440, 1441 

May 1 1 no vosetvs is cates wits site iaraita tal Stat ot alg aera haat a att Sister es area eT arena ate 1438 
jRichards on- saving ‘tinJand iron Lect. .ciersie cctoe ete steer eee 1555 
Schultze on recovering tin from tin plate scrap............eceeeeee: 1566 
Schunck on. recovering tin from tin plate scrap. /......0.05........:. 1567 
Smibh> (O:)) on’makinS Nails -ENOM it reterltec « ccoheleloeiolatete erate cle ater ale, are De 
Wirtzson recovery, of tinsand Zine fromncns .ntaee caticl etree ee sites cle 1584 
WiorseyJon, TecOvery: OL- tin’ LOM». % +. iran ote crete Aeiclele etoke lee eta eee 1586 
AFATRO) LIM oS cot Fe, G70 %e 7a Pollo i/ehro:3 Foro Pevo Doutertere rte reite Porte Pore taiTeite Tabs Pete Pelieetore arenes ater e a 1584 

SOUMVOM OM male ac niaveie wits ere ss ob 4 wee eI N Ie etede aa ots 723, 724, 725, 726, 726a, 726b 

Serivenorm.d. 55 (Reid, Clement, and). o.c002 ssc sees . saw cas one ees 449, 1638 

Sebastopol, see Victoria. 

SO SWIC RA GAIN oy oF co dive ale wis wt eis oie led re Maes dele oele eae Bale mtamaren ale omens 1360 


Seegrunde, see Germany. 

Seiffen, see Germany. 

Selama, see Malay Peninsula, Perak. 

Selangor, see Malay Peninsula. 

SSL NUIT MMM E z'cy of or or ear ot evoke! ey wrist ab a? ov eter ove! o'er att aha" o> a¥'atigh ot orale! of suetieh at aeta haastcislehe ners 931, 932 
SOIC ZHMMIGM Ny iar tov atoWotsdoetoretasiranetetorelehoteseterareveahetetoraretelchamstotiahehaveretch ore costars habe met mats 525 
Serendah Valley, see Malay Peninsula, Selangor. 

Severn River, see Queensland. 

Seward Peninsula, see Alaska. 


OX UOMMMPAS MERUIMDO]E A. hus hihiere sels obs oo 0.09575 G4 wi bre eretbie te annie Seat oltaligne atete sions 1361 
Seybo, see Santo Domingo. 

SM TOUIS EM Dareciieiiciorsieisoereinie toute yb bie eleleie’e'e olo'el ony,» MrerRIRieiere bi nue eicmaheney ees oprenet omens 606 
RIE ELVA STR et ete cat Rte\ circt ales avers neGehenerelesoreverelovelgrsrensteretereteteMekenetslaretercverstoatatete stonaete 1129 
SVT WARES RTP TCR eR caene ISTO if lohet Oya kee re feeieiu s/s apaie's a -welAibvealebehwlavern ele steheteh iaaratrs dats 


Shelbourne, see Nova Scotia, Lunenberg County. 
Shepherd and Murphy’s mine, see Tasmania, Bell Mount. 


BEATS tom © memEliseeeye tee ects ce evsheleicic tee Jae eisveiteiveverteaiarecl oi aiel/e\ ale) ale ebato evel ellevedehtico tare Colmes 933 

Siak, see Sumatra. 

RS UPLER SeeD UD TIMI <sewewcteyerencts¥eket srchcrci'shose} svi obey ov ov'lavexcvoycysyer'er ovekey ovetehelatera cet ePonencretehe eters 956-958 
ES EAT) LOT, PCLT LRM reer cficiicl ov'el's) wiel's, 6 arte WWie,'s oie aianecelete evel elgiels) steven stceeMencteet REESE 960 
Bane raphanr eames ian, Ptin PMSF. (M2, ctl store clalelcls)evclevaycihele whe elapse eter 960 
Blewett on tin on Junk-Ceylon or Salanga Island.................. 959 
GWAGHETMOMOMELIM ATTN. bysiets, «cc 250-515 0, 6 alalevate olelheretelevebolede ssi cleheleinte ohetotoieteenele 960 
GVM ey EMMA LTA MID ete foites fo 10 loe <5 ro.va re tobe bolle foveltoltoytone Wal cterchetclcretevebolels ate 960. See also Xaija 
PACTVIACMOT IMAL i: Giore oa \layavecolonateleten e's ¢.crdiolanate(ehdie stain chat okammeeetctats 1313 


RAO TSO TIM UIT REND. Biv vesiys, sole oo Gi ge aaiduareveravale laces ose wale te 6 ava aletadet aieeuseenenaiegs 13820 
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Siam—Continued. Reference 
Number 
Fischer on. tinpin $i kh adinedetea tine hawthawesahladazieln. oes HRs 961 
Gascuel on tin in Nam-Paténe,)Maosei:ji) isms: ee -lecotele «alerts allen bis 6438 
Falaryy Vim, IM: .oipcicccdks tellers wine hou sake ore uae cee CREE are eee 960 
Junk-Ceylon, tim) Onis, ssleis eo ae so feabtterale chee chtalasierdeiala Sis ete 959 
Kedah;; tiny imaee Ree Rees Be bisieis aio cele ee aa elo te eee 958, 960 
Kelantany, tim inh... ooo). <.cie cious o oteeeeieetele Oe th EEO a ee 960 
Kyra r@west: Coast): tintinws.. 2.4.2) see, oaeehina eto e teleiene tet cie 960 
Lacroixyon tin. in (Hin-boun, aos: ..\. 52. scenes eee CMa ewes 644 
Lakon,. tin’ ims.:.. sls wp swoes- oak stl Haste phd mad yaa. Hon meee “960 
Taos, tim In js.s'4/50 SepRiaeesiler eels «eed. shit REE Re 516, 641, 642, 645 
Hin-boun, tin at .cpsnis apie sel soes opplde seas week eee hee eee 644 
Kammun, ‘tin ins. .s 3s.nske ened ionlisa sietielase geo) Se seni 644 
Nam-Paténe; tin ami... 6 .sietederdos ain Sees ito ta eR ARO eh eee ae ae 643 
Nam’: Sak: River, tim) Umi.c..50 25.» oie e ofiheerho clad ok SARE ists REE EE 960 
Pak-Phréky Cin amiss sevorore ate evens caves ates eres ale Wises sitio ae an oleae ee: 961 
Pana, stim (ier. cper Yee ee os sieelo co's dep fo pOOE Pelee en Soe eee Oe 960 
Pelatan on tin in) Liaos\, 4.) .,,5).,./ »,«, ddsiele deel) dla ee bce ATES 645 
Penis; bins DMs: Teysacgibcevcueleis’ o's ei alate wesiain ss tipi one Jolla, a/e gat TONS Ne EE eae 960 
Pike ts tims Ls, oy a aretae ile sal ese) a7 ores old, ere avenencuceer tel heleieaer tore 958, 960, 962 
Rahman, Cin) iM scdisrae is w.ea/e1e «6%» sivietsiew eaieverci eves SRIBER Tae keke ae eee 960 
Rangeh,. Gin) Ames esis dein cle/e.s 3-0 Glial aiw spele 3.0 avesseeie ais = SIG RET ee 960 
Rapri, tinh IN... ise aidia ees oa ae d etevere abe peee ¢ aheraeerotts ease oe eee oiere 961 
Ratburi, (Bast Coast), tin in... .s.2.21i. = <stmaeemo. red aee - tee tales 960 
Ren omioe Stir. ini elev evececous, ous Aety ee eese os eke cae 960 
RVG Ver OM wi AMS Wyte stoke ore, cyeee teste eho ws ean sss ie Weiss ae eine ee eee 3038, 1354 
Salanga, tin; omen oe) «3 cece tateront DDE n eee eens 959 
Scott: on Cin, Ime... 6. .ike cc «sions ecko gusicl oleieieys #6 chbPele eee ele eno aerate ae 962 
SES tim: WO Ae obs edanss wieile eee sevetghe Risrhene ale: aero, evs, SRD Dn sees es eunee ESE eee 960 
Nak watwunie dg Tim aMis, 255.59: xecale papretere sete dete, ool deere pieeat ereles ope een eae heels 960 
Takupary imi TMi seiseds So. ccc ibielereialo clovens ares 'ere oe PO ESRI MELEE rate 960 
Para eit TN LW 51a sche te ip ahs owe etree eve Pe ave aod Dahe Teopeele Eaten stern lore eae Tes ETO aEN 960 
RATS, GPM AAA iyeteceae SuSas tebateeucoks tone owoheus teacusceuele feuckousnenene 961. See also Chaija 
Near Set EDINA yess eo suaeupupee cette sete res oie 'o:(s vob: sr ave anelot elon et ehon nakeneleler ocr At cneeenene 961 
Xumphon, tin ine... os viele. berad siete © Beas ses aya =, Oa ete 961 
See also Malay Peninsula and Asia. 

Serials MMi LMA see Srcketes heital eile caslel ototo-tyal'ey able oi titerey auetel ec etarede Nello eee eheRe eee neremerte 1290 
Baikal region, tims dm ges a ee cies icc wee oleve once sialloval eretede eRe TEE Maer ooaTae 969 
DRA CHAT Tom; Elia: AM aovayousstwepaundeseusisidvecdloneushepsuouchoncaedewekevc kena ener aeaer ers 13138 
aw s Ong CIM 10 okarargeaia ania lore a alata aialla. cual stern ateden veils stein icrelte tas tate ne hone 1320 
Fiedler on tin at the junction of the Onon and Ingoda rivers........ 943 
Honiakoff (on stim) im), Sater’ cue cishs Bl ier LhSPh Sed oles Sau shade Aland ch avon eT 966 

On tin in the ram SDaikaliye sic ews alseciceelelclens avorarslel a obi ee re hataenn treet 965 
Glasser,.on tinson the Onon, River. ..0. oo. ecuer ee ere ee sede eeRiiaet 967 
Hermann) On), Lins pimisre yee wie eearava ss acts as areas sa ELS one een erates 968 
Ingoda River) timi (OM es ss asia aisles « «dl afar ei-os senate al Alaredtar a anon ates Ree ear 943 
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Siberia—Continued. Reference 
Number 
Jeremejev on crystals of tinstone from the Jenisei region.......... 16238 
Oni tinginPransbailkkal anegionmuceres cele. SL ete AE is 1622 
TEHISCH TESIOMYCEINSLEONE VENOM Lei toner ter arevororeteteretets Morahereteratsleataeten ete 1623 
Korzoulkhine: on .tin' on -the -Onons River... So I Le: 976 
Keusch, on'.tin: oni the Ong RIVES. 1k bel). at eto aan te ataloene 947 
ONGHGR VEN 7 CIN OW eroreie re 16-16 70h ns ve rcpere tee eeravterete ohn Toode: 963, 964, 967, 970, 971 
Réeontovskison: tin ons the Onon IEE peo 5 cprsonet oh ot detector eh tet otate tatolaes Ora 
weansbaikal,/ tin siMive es a2.05 4 oc DELGMIOS UM I, BOAO D. HO 965, 970, 971 
Transbaikall region; «tiny tiv) iy A Oe. SSI Fo, BODE ie 942 
Yenisei, see Jenisei. 
See also Russia and Asia. 
Siderite, see Association of tin with. 
Sierra de Catalan, see Mexico, Durango. 
Silberberg, see Germany. 
Silent Grove, see New South Wales. 
Silicon, Berthelot on the action of oxygen on the compounds of tin, 
Siliconyeand Oromia eres este owes cle coale: e o oO RR BR eT Seen 1448 
Sillimanite, see Association of tin with. 
Silurian, tin in slate of Silurian age in Spain................ ...1034, 1039 
Tinvore in dikes cutting Siluriantstratav!. 22a eee, Fe ae 158, 172 


Stirling on tin in pegmatites cutting rocks of Upper Silurian age.. 1238 
Twelvetrees on tin veins cutting rocks of Middle Silurian age in 
PA STVATUIA, rye seretareteitedotate se reperre Ya'restoi%e %s t0'a-ra Yee ‘dare te "ela tesatetstetateteberels ate atarne 1148 | 
Waller on tin in Devonian granite cutting sediments of Silurian age.. 1155 
Silver: 


AGSONUINA, SAltas ss aywa ntti sbeebs as ass oe be Fa balsas Meet ee amaeueee 37 
Associated with tin, see Association of tin with. 

Balleon, in Stanthorpe district, Queensland sii aF3. VAG ee 889 
Beck on occurrence at Schwartzenberg, Germany............eeeee0- 530 
BOM emia, SMTZLODIT Ge hes srecaioree sareeeitah nics erate wintah entstetene ated ye vst ESA oe 578 
Wo tevalelistes s/o ebornetalstencre ts uense Loroteie iets oe eee is 144, 145, 152, 155, 164, 166, 171, 172 
Galifornia;, near -Los: ANSeClesi. ccc stecsvecchatsute arte ele teteiete eiblatey ates amnuugne 208 
WAM BASES. ONy NUNES WO seecrsrerered shelloverererareloteroteitatsirsleteronstel dete shore HES sree 1309 
Custroxwon, int -Saltay cAPen binary. irersrcrenctetorsrersieretotetsratalotee tere cies «i erete 37 
Collins.on. presence-in -west of Hmglands.. 1. cir. ote '0 el '0rslo'els's 0c 0 0 0'e 369 
Crameron precipitation. Of, out. of bimtony 07, ee Mee eine. She hietet crs 1472 
Douglason ‘metallurgy’ Of 22 19 MN eal ale ee ee tie eee oe es 1204 
Emmons on occurrence in United States and genesis of minerals of.. 1206 
TESTA sivarcrercncrobonekehors ae ee eaee IRL ORNS, SUEZ, AD. SIRO AT, SEEM EASA 369 
Moni @kKoil, On iOPOSits + in; SUPSTIA.«.-.7.1.porctoaroteleretotetetotevetatetoVehe clehenelerste «lee 965 
Germany “SCH WaATrtZen Derr .-2:s:ercrorerstetototatare te tatata tots 'otelstete'steletetetetetetetee es elsc 530 
Jack on Kangaroo Hills mines, Queensland................. gene Bo 918 
Menniche\ on: separation of? from’tinVores i. ee. eee sale es 1534 
ISDA Ys = OL. 5 2o.t5 10ir0)te reiterate “stato te Yaite;to,fetePaterite terol etelare olmtere ciole ehohere oe te mete ats 1204 


Moore on occurrence with tin in killas of St. Pauls Plains, Tasmania. 1114 
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Silver—Continued. Reference 
Number 

Origin: Of minerals) iOf sich. scale. se eves ares te wieloiel =. Sha enol Mate arale fale ee ener el aie 1206 
Precipitation, of,, frome tini).)..:2/5:2))3¢) eek See aia ale te cee 1472 
Queenslan Geis esos vous scowseteropereecoe ue ccclike RUTaRR ror 877, 889, 918, 9382, 935, 936 
Saxony, Erzgebirge... .-cuseee ob -aoat a. ‘hls dite abide ates dréphaliepeeyeen 578 
Sellheim on Herberton district, Queensland ..............eeeeeees 932 
Separationtfrom) tims... cccwie ons s/s were eisl ers eis nw eheina cae eae 1472, 1534 
STDS A ois e655, bcd oie, dee bepeyalie tase ahs, osheveke: tte iehale se loll hide SROs AE elo ob atte nee 965 
Skertehly; on depositssin Queensland. 23. <2, dae clas ctae «cuabetncieiole 935, 939 
Sulphides of associated with tin in Bolivia...............cceccceee 155 
TAS IMATN Bike aha ertvstererel er lalate Pemenen es suse a aero ateretorene iene vene 5 ceibh atdista eNenake 's 1079, 1114 
UU MIGS di SEACCS sy syateke) avenecouereie joveieson0\ 0.15.0) Sinton ede vanepel ter eet RRty eR E BEART ey Rave seen 1206 
Viebig on deposits of, in-the Erzgebirge, Saxony.............e2ee008 578 
World statistics since 8905 fi wierd siecle eeeiseeeeeir oA el -iaeie aio abe aioe 1694 


Silver ores, see Association of tin with. 

Silver sulphides, see Association of tin with. 
Silver Crown district, see Wyoming. 

Silver Hill, see Washington. 


Silver Queen mine, see Tasmania, Zeehan. 5 
Silverton district, see New South Wales. 

Silver Valley, see Queensland, Herberton district. 

Simmensbachigs We « isc Sie dhais syaleisteyorhaters ol sis oreo halotelomiers stale dle aoklere shar mae 1187 
SIMMONS MESSCwr0 5 afoeletlie, dope okghstalebe stele teal ey ohenets teen etOEe 1018, 1019, 1019a 
SUMMONS 54 Wiss 5 so ohscoyans gis jekeloie dh ieuele ee eousae wun ei coue Co eee veel olde ete os aaa Ee erie 455 
Si ONAN Mas sedis poe eee Soya cteserecd Ow Sereda ahokotele sicistiodn Chose Mishetexc clelond oop oes 526, 1416 
Simpang, see Sumatra. 

SIMPSON OM AwWardy Seed ¢ asicisre cig cuguanete eevee se-siia te cciaeie te feverenete eunlletelaen relates eels 1267-1269 


Simratari, see India, Chota Nagur. 

Singapore, see Malay Peninsula. 

Singzewald cd. Tis  D:s.. sr sterrey hare bie teeta wl oye ase aie eee dite, Seb Mare aahoveeh> SUR) ae 573a 
Singkap Island, see East Indies, Singkep. 

Singkep, see East Indies. 


Skene, A. J., and Smyth, Ri Biss sipeasese.0.-ieadom npele «haa ahaa ae eee 1235 
Skertchily,: Sya@mey: Be Woe casas sid ouepeuscecouecssoussouscoceasseuehegeh adel seeee ewan Fane 934, 935, 936 
SKE wes; Ma ward... sca sois/ecsyevcsscovsueisysqsyersyourssus shetedel steetetepaie ihe teletensritehenapet aber aie 456, 1662 
STACK, We Big so sie ce weiss teiceteye ies oe ue) seh EV hice ah Sis: BFIOISZ0) sifol = (evel a me Sta le Reads eed choke 127 
Slags: Bohneson: recovery. of tin) fromity: sre, .)rces < cihi tote lated cle wimide eudets ehedeterarars 1453 
Brandenburg, Weyland, and Kempen on recovery of tin from....... 1456 
Dykes on analyses of tin slags....... ‘td ink Je sickokenaaie”s kAgietoke hte aaa 1483 
Thiollier on treatment of tin slags in. Cornwall... ....c.0,<s,0j0j0.« «feo bene ele 1579 
Slasle: PRObEer GE Tan. sioschsysus.ciisye ces cenetiscouetelc evens kolstatenetaneha merce Skckede setas ede chete neeenaiane 1569 
Saber fc We wieiss otere sions. Suh,.0. 6 oo ce 5 (elois ie euausine na :oteice ,o'(o\cenans ioletetlele rows telsteRever eh ohene iene tiemerctet 1570 
S166, Ws Tis ae ease Ble ceei-osioaPapenebebeevevete Oy. iocedtene Lore ciel s tole cjetarataboteh uskoretone ahtiaes 839 
Slimes (tin), Mackenzie on determination of tin im................00e. 1529 
Hickson methods) Of sSavide ey. io... c.c.siscis ie cle wo aioueisln oleueie tate ol niece meets 1505 
Treatment) of ini«Cormwalle ee snshisl sid tents abil relsleletert alate. dt . 1654, 1657 
Slime tin (a variety of wood tin), Field on two specimens of........... 1607 
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Reference 
Number 

LORI HAT Cio cie eh yoe SARTO IER ig SIR CRE ese a ein Kiew wae Seti 253 

Slocan district, see British Columbia. 

Sel Gir OL! LITE eke Cats Re TAL BRE TIATE: RCT ILI. STG IOS 1294 
PAT TCO Ear OWN Sear vd 0 Oh evek oy ck chosen ol ck afk cveWenaUote chia). ou ol Slav Nar ov cvak oy aneh s atx uae LORE 1277 
Banka tof c tera he sae Ra we Fo ee PUI aa arciia A ola vin os at es 118, 1473, 1478, 1480 
Billiton, . 2s See RE LEB, SANS OE BASS SRE TOE YA 118 
Boaseion methods iniCornmwallisn. Ces He BTL. Silcla c Sle wtelae 343 
Bobemlay hs syoiis ea at as ae Bao he eats ET ROARS, 1h), BRE 72 
Bohne on recovery of tin from slags produced in...............e00. 1453 
BOLT NTR A PRE Vs IS Fes 18 ASG SASS UR TRIE, ee 1538a 
Bromley on methods and results with various tin ores at Santa Bar- 

barat Mexico wi eeetens Mek, AS, FAL HG I, Te SIRS Pe ASST 766 
BVO WAM ON COStS Hs BOTs ary ere teeters arte ie: avsnsys a veve) wre 10 vo euchel oscrcusnelelcretel everett vous 1538a 
Browne on Chinese: Method! occ cc ccc 5 Has wiavohetonss Slote: otaiereleraeiepetelen dts 1458 
Charleton  ONGMEeECHOAS USCA MIM ioo6 615 Sw ro pos ve oy00:16 Fein te sabe rorinrnsinate silo) eet Sol ahah ar ete 1310 
Chinese methodstyo.5.e acces emacneh one 299, 694a, 711,.1458, 1478, 1489, 1523 
Clarke Jon EME EMOGS|, TASMANIA ns ove ws ces wceis wloiva weve e eae serieltat ovale 1076 
Collettons methods vine Malay, Renin Sulas i. .c.s10-cs0ro-cveroncvolere eine bile steleiescte’ « 681 
Wormwally eas fo pita her poten sca revo aioks 312, 348, 432, 1361, 1425, 1518, 1554, 1576 
Croockewit on Chinese methods in Banka......................00- 1473 
DEVON (eesti « Mente Mele ovaveyeviave none tes snaievaavens kb ehghana tok thik cnt, eehiane 312, 1425, 1576 
IDIESEMOMUHIETNO A Sei) oS AI saya oi alelione co ch:0h chet eons) ot ois) ot eli suo sohedersle ls eAcns| ePe) ele 1478 
DigkiOnseinySMVel tin ody WS amare re escrs vous vostesla te Reets 2: Srollelaesqs ta euepete al olaa. osehd ei 1480 
DD ATSSANTCC MOM  s, syaiee ci chat croton stave er OF veoh oleh anevey the: are) srobav chovorekey abeadtecereiete jeoneterega met she 1482 
Flower-Ellis on Chinese and European methods in Malay Peninsula, 

694a, 1489 
Genmany, Altenbere Ceposits 3 0.0... 0. « store siete che ele «erect de latsletdieletesa = 528 
GT UNV AATIN, TOM hs cee teket ave voravevevenatccc cis crere)je e's ovcic c: ohetetarohehel ouanato al oletehcieote ch sdeterers)(s 1324 
Halse'on methods, at ios Cuevas; Mexico. [s/s c)cs).i isos sels als sie elec uti 
Hampton on methods in Malay Peninsula...........c.ceceeseccees 695 
Hughes on tin smelting in the Malay Peninsula.................4-- 1507 
Latta on tin smelting at Mt. Bischoff, Tasmania................... 1517 
Le Grice on “ Jew’s House” at Trereife, near Penzance, Cornwall.. 1518 
Levy and Ewen on waste products Of...........ccsceesieesecvewces 1521a 
Louis on smelting in shaft and reverberatory furnaces............ 1523 
MVP Vea ANBR atcha evavercvete te latatersketerevonoteveNelovavs'e.loseletohalcvee fate souelsuoxehs te( deh oyetelel sieves 299 
EPA CTUITISUI Ay. yoyo rcitere testelere ta: l0\'e:lo%e\i0\'0 eve cheats 681, 694a, 695, 716, 1489, 1507 
McKillop and Ellis on tin smelting at Pulo Brani, Singapore....... 1530 
Merret on methods ime Cornwall ccistie o. wl slalatelete sel dile 4 erties wlers olelsiels se 432 
AVIRA COM aloe telaTenerel cll holes cele cele’ siooys a eke eM ew Abe Peta te ebel cite ak 766, 773, 781 
Nevilisson methods at, Sain) Alto: MexiCOn sriei- i cme siete heteleretae etal 781 
Newbold on Malay and Chinese methods in Malacca......... ete uid 299 
Owen on Chinese methods) in Perak..i: 2/22). esis tials. ore ie le lale lel Sia/eielele leis slate lel: 
FF rae et edicts Eig icivaie valle seco lott Lelie ote\teUelfeiio! le ect toile ne-cenvelse uedehele ief'ehehe Labor sets; oth Tea tele 
Pikeronsmethods ini; Penalty «cdc bisels « cittererereyee’s JS epe sycusiene shale eerareys T15 
Place on methods in Malay Peninsula..........-.ss2seseeeceveees 716 
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Smelting of tin—Continued. Reference 
Number 
PryiGe POWs eis s/s) She olsen locate eh hat haa N SRLS Orne ata nar aioe Rte ene 444 
Ray on: tin smelting iniCornwall: sasiGesihee-Bheleet was eee 1554 
Sexton on reverberatory methods in Cornwall and Singapore....... 1361 
SIM SADONE 5 ey asies ess avis OMe ev eieu bi nis Os oceed dade Pere ee Mee RE aoe EEE 1361, 1530 
PPS TAM Ay hs fois A a ee ella) ices ANSP pa aR oe aay en cine petra 1076, 1517 
Taylor on smelting of tin ores in Cornwall and Devon.............. 1576 
Van der Wyck on methods in Banka and Billiton.................. 118 
Vogelsang on methods in Schlaggenwald, Bohemia................. 72 
Weeks, onl. 5 25.0.5 55 ch SEOs seeds aeeane aint 3s EA aGa seer ee 1372 
Worth on smelting and sale of tin and copper in Devon and Corn- 
wall: (historical it awekigas. dé sar. osleeents betae. SORRIANE tow Meio 1425 
See also Assays of tin, dressing of tin, metallurgy of tin, refining 
of tink 
See references Nos. 1428-1587. 
Smitke; Hidiwards i. cscs s Cocke ese ace « cow vldb BBR BOEIGkh abe Gee tae 1417 
Smith, ycAquilaiic sce kt RISO BRERA ee s cc aes s whad eo aemee ee MOM eney aaaee. 607 
Smith, (George. .66 5b: os veces Shes Gale os oft LER ae a ae ce eee 1418 
Smith . Ji.) AWN CE icsenc ie ceive veroteteenblalenielaes «ORL. Set. ee abakbeete. Bere 1571, 1572 
Smithy GOberhik ~ Ass fs LEAS epee <acnakc ce. os acu sueneareepehebancgstal ested oer once ee arenes 1573 
Smith, R..A., and Roscoe; HM. E.i¢Schenck, “Ha vand) 2 scn te. ek os eae 1568 
Smiths Creek mine, see Queensland. ; 
SmMiyichs Re Brows sy ists. ci lies shey suederonatobcdebed cteasi sive: «voveh AtobobeUmelosathovckeleRatededate ciate 12386, 1237 
Smiyith, R.B: .¢Skeme; Av. Si, Andie Sia wo «welts ae Aetoraleet dees retenelete siete eee 1235 
SHAVED, Walle tomiy Woe sisiacdesvvacerole neat nekevevesscs, +, os0yououavesexevevey cusrspeversh ase aheoriees 457, 13862 
SNOW, wACHBi asst eS ck eS AE ete ns tere» Ribas sr eye Oe). Sra epee 201 


Soekadana, see Borneo, Sukadana. 
Soengei Liat district, see Banka. 
Soengeiselan district, see Banka. 


Solder, Schultz on production and application of................cee eens 1359 

Sollky) Res Beek oes Se oe lb ee sR ERR VOLE ot ahaebioge -H9<siee se 1640 

Somero, see Finland. 

Somerset; De La. Beche .omitintine®. 2eacanis tke bs. aaiebetia. He) eG hte 376 
Fostéervonttininssneas. sacked beens Es dei S jartisphh. ele es cls eteddeaiedens 382 


See also England. 
Sonora, see Mexico. 


SOU RA Pr UCAS ELI MI i fe weseite ve (ogous eke tede derve Nalas 40 stbe/un ko KoNaiNe geile forgs Keke Looms Lowen Hons 1045, 1047, 1285 
hocks One tin, dime See ae eee ere © ois a ew eo alielaia ta pL eEa Pe dette «Pea ede 1338 
Newland sonitiniin. | asrch.Gietda oxicilinien thi derbi Geter ere bl nere 1347 
See also Africa, Cape Colony, Rhodesia, Swaziland, Transvaal, etc. 

SouthsAmericaBenedicts on atimpimisr « .\. <!s)aravacatalata etaretetals, <atelataiate leita ere 1301 
TO WES, Ome: ETM MID aie Ge io ne leis lee toes to ello hes ia atthe vo Pollo ailells ate ee ao eke eens © 1340 
Phillips and Juouistoni tin imped ani piel 2 loci. sssndeietesciate fete eves 1350 
See also Argentina, Bolivia, Chili, French Guiana, and Peru. 

South FAustrahian Gina ooo romiowis is se wie tale telat lete sae ie ololislio stele betes 45, 1290, 1292 
Brown on gold at Tarcoola, Enterprise mine, and the Earea Dam 

tin’ finds eases es vs cxaie s RSS EA EL MR ke REN, OG GR 974 
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South Australia—Continued. Reference 
Number 
Brown on the Koetong tin field, Wodonga district................. 973 
Coghlan’ On tinesiniiecsem eta co tela terete alent ore el ene cleo! oleic svorsie: «'etefeierel le 1679 
IH NUCCEDEISE HMMs OLA AL a hrratetotehcl etal chatetetohicroletela’ s c/alcverersi sles eielcteistens leds 974 
Hired «Dams tiny REAP Hee sss cise we ee Ree eiels wale cie-e'e cbc le sicvo.elcieletchorsiene 972, 974 
KawHsrOn tin. in«north west) COELILODY 2 sees sc ete ee ce ce etelnter oar eiehets 1320 
ECOCCOW Sebi atICL ers. Fm Pa totote % es PotoMee Meet teesce aero el otal terol arene: a ehoreretereilelotette 973 
Mount Gunson*mine, gold “anid''copper atin fee ee es eee cele 974 
Newton on metalliferous minerals Of..........-.c se eee eee eeeeeeee 55 
MATCOOlALH OL AM Aero e aie ete a iiaials atere tot siotorelorate eis curl evrenietey suchalis-oioterslentereeyerelieste 974 
NVOdOMSe -GIStrIChs time imeem cantons ttetetets sere cmrete ef chsyere [atovels el ciev resets rere 973 
See also Australia. 

SOUtn CamosinascCUNU IMs a seed tak Seek ke Scie eS bolero e bitte consis eee orl elie; eens 1196, 1298 
Ball. (S:-M.)- om the: Ross mine’. 7. 3. 2% aS SAA OR Bore Cate aes reece re s'c 239a | 
GarrisOn> On Cin sass he te esicte evetel 2 Fe Mirae Meche aretha ele ekontrarenniethogs 243, 1207 
EEPATOMPAOTD ALLIEN FIGs. fe PePaeees RPP tate Uotate Toke alle tote tele etelctotehecmerenevercteverererclsteiens 245, 246 
CIENTS LS OMe LITMS 1M errata sytlet otetstonehststosstobohstarsen ctohctct stores sreralerele crsier=s 1326 
FLCSRROUE ELIS IM tare aire Voie hoe Sic cheeeioie aie cher ataiotel el sycie) ote toletsveleierevayle: spatiel sis 247 
AHA GO We RET PTR toler eth eee Ron ON cee oto ated htt ch ne nah atrel cnerte sol el ev veteisralclenene 251 
Practean de StERCehe OlkebIMe iM ase Sites soit tee citi elerelel ers tenetsl s)oNersioneller se 252 
VOSS. UIT 1Tate ts oerversroneha ner cigie sre) e ech) e c ciduc g cueveie erste elsvchertere 238, 239a, 253 
Sloaneone Ce vEVOSSeiMl Meneses sieveiein 8 eroitia re ei nlehe voha avete: clonetatanetarel eich etree sts 253 
Struthersrandweravcrom mine tm: seca +s cciels Ss oc sleeie siehciene efelanelelare cys 1364 
See also Carolinas and United States. 

SOMA KOLA CLM Mer ree ererertrera.el isis! oval lies oxe\e1/e2 seh Sr aleisie eerie 1192, 1196, 1281 
Bailey and Riotte on Harney Peak Tin Company.................4. 988 

BO eer earlch: district, ti ihe ee ee ee tik s doce: 1015 
PS CCHMOME LAMy sIM eyeredyecerciere te eter es ote eile) si sireiisi'e on cHetelic couse eliekel ejiole) elletetelepettehelavel tehele 1299 

OTE hea TT ai ran staverevereicrcioptiste fore) act ole! oi suet el ollelehaelcnonelelelei cia okehopetsrsiotemera\e 1300 
BSnediet OMA GLINel leet circ era ie ole sei misie eke slomscaieisuev Mirek isnenet sere 990, 1200, 1301 
Benedict on tin near Custer City and in the Nigger Hill district.... 1275 
Benedict. On Harney Peake Gin! sMINES .. 3. <2): oe. e o clageyellele le lellekele. alesis 989 
BIAGCKHEMIIS: assays Ol: tims OTS LOM. 5 55 ole) enoye pens eeue yore uesels/suace esiie.s 1466 

PUI CED ee wT GM UMM ey eye stevens isles) eleva lcieyschetatele. «a 976, 993, 996, 1009, 1017 

Tin in....975, 976, 977, 979, 981, 982, 983, 991, 992, 1004, 1007, 

* 1008, 1012, 1013, 1014, 1025, 1196, 1202, 1208a, 1207, 1208, 1213, 
1318, 1364, 1466, 1506, 1616, 1646 

@leveland smine, tim Wie. eieetis ore 6 op o1e weir, senor el ele tile! Badal 1004 

@uster (County, Gm AM), ses cys oie oye orerohoyoue wie lekole kek bicdeket ietel-nek tees 1012 

Bilkey Gall s Gime iisps cue )olaya els <ieistete test telat tele «> lot stoncrobelenare fare has 1008 

FLAME, ea ka). sreikielsbaiei bbs: -Petsh sfend clebotete Lafade eke oncloks ce hel yale 0 petersteverersys tare 1019a 

Northen Hills, tin 4nlk! asttl exe teen ised. ads oh asd eG MOOS pA Olt 

EGTICSSE TUNE facie ois ale nlelchle MA oks «EAI terks iaield ls. thet cuobotatetey= 1616 

Pennington County, tin in... 0... cee cee ce ede cls wet eevee ee 1012 

ADAMO RY ELI eX tiny aah ott, ole stcoi'al of hide ohaysballars, ofete, cholo evel'sl sere es 985, 987, 987a, 1009 
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South Dakota—Continued. Retarence 
Blake on the Geology of the Black Hills tin district.............. 994 
Blake on tantallite and columbite in the Black Hills............ 993, 996 
Blake onstiniine Black, Millist essen nee 991, 993, 994, 995, 996, 997, 1202 
Blakeyon ‘itta mines.) eee oe so on eo es ee EESE 992, 994, 995, 996 
Bobslngersollclaim-atinzone co... Secs eee “a areal e Ho abk 994, 996, 1009 
Carpenter on tingins black Etllsik.eee eee 998, 999, 1000, 1001 
Carpenter and Headden on assays of tin ore from the Black Hills... 1466 
Chance, on -tinvin: they Black sills. sctorcpaaee Dea eet ae eee 1002 
Childs on tin in Harney Peak district............ ws bigs Sidiewe © fs ianeetete 1021 
@laypole.on-tin: ingthe, BlackvE ills. ...0 ocseen eet pe eStore 1003 
Guster (City, stinsawest. andsouth Of.: -oaeeeenoe eat eeEeEes Chis ney lo Te 
Dayjonitin instheys lack sills seiewr. scceterettusiarena ene 1005, 1208a, 1318, 1319 

On tin’ in Cleveland mine; Black Hills. sst.nGs «ne eos oe 1004 
Dogtown; tim catircisys ever ereiteeale ove oo bos, 6 ate eae evan SO OnE Cee 994 
EFIMUTVEN'S OTE CLM TT ss oo cvatere vevelie wore. lee ove ater cotsrepeloloveloge coped ecetae rere 1006 
SCT ANIM NOs sss ore revcte sienerenenatreeke evarons 922, 994-996, 1009, 1017, 1300, 1616, 1646 
Garrisonvon! tintin the Blackbilils-- <.sccronccinn err cena 1007, 1207 
GertiTe sPFODETLY | iovsiccc.Stoier oestexe sts ioe, 6 (30.16: 8 yes etaetohaeueenlclate ete Eee 986, 1009 
Guenther’son: Cin: ims) eee. sei e 00,6 cosa bee seeker qeREER ee CELE 1326 
Harneygieeal: sminememmece « saci ee ee 979, 981, 982, 983, 988, 989, 1205 
Harneyn Peak Gina Gistwletcr. cic « sciaceceiere ec Kee EE: 1013, 1021, 1022 
Harney Range, tim IMs ses «16 wie steerer arouse Shh aielele lah EEO eee 994 
Headden on tin and tantalum in the Black: Hills...4 oss -..wide wc oe 1208 
Headden on the Peerless and Etta tin mines, Black Hills........... 1616 
Headden (Carpenter and) on tin in Black Hills................... 1466 
Hession tin, stungstentsand tantalum) sim. ..si..25 sais ncisieiee eens 1009 
Hoftmanton tinvdn Blak bill Sipyetere cto ciciets's < ciee aie chelncienet rekon eee 1506 
Invine onatingin. INigeersHill: regione... os sco o ee nee 1010 
Invinecon.tinin the northernvBlackseillls., 2-1. asurseuctecetoneerae 1010, 1011 
Kemp <onvtin: In: Black: TEINS ataevetesctteis eves selensrorlouelveretave one oeiettoneteiererene 1213 
LawrencenCounty> iin’ Am:. sich rarterieveis, «.<10's avaketoncueca eich oto deneton toner 1016, 1020 
M——————.. Hi.) von tinsinsthes Black Hills. 22.32 oce-- -cicue ick eetol 1012 
Morsecon. the: Harney “Peaks timmamniteS.. .v.i.:sieuscisie sus cievel ores note neuerens 1013 
NiseersEiuledistrict, tin llr cic. - coc cet 980, 984, 985, 1010, 1275 
OtHarranon tin: in) the Black sEullsay. cbs cca snetere cielo etehoneree ciara eeeacione 1014 
Pratt (Struthers and) on tin in northwestern Black Hills.......... 1020 
R ON! Gm Lt ce eee ers ais.¢ 3 ove eve ee tareveloneterienehe nelson meuemeaatotoncte 1218 
ROLE OMe CM ei sys 42: 5415, se Shee eee ek ob 8 Seahorse ae ee tte eternne eeeieaeter ae Si 
Rosen: On Gin Tey 6 2:55.5 215s slevehe re auavaied os tas ace Peete te ete rotede oe eetione eieteneterele 1000 
Riotte (Bailey and) on Harney Peak Tin Company................ 988 
S—————__, W.. H.,, on tin in Bear Gulch district................... 1015 
Sadtler on tin in the northwestern Black Hills....................- 1016 
Schaeffer on tin in Etta mine, Black Hills........ arb ath eS RATA or 1017 
Simmonson tin, in Black; Hills). ..<.., 5 <, acids slew ecloctalete ) <tetatoeteeneee 1018, 1019 


Struthers and Pratt. on,tin in Black Hills. 22.2... 4seeeeee eee 1020, 1364 


NO. 2 BIBLIOGRAPHY OF TIN—HESS 383 


South Dakota—Continued. Hesrence 
‘Phomas, ony tin in: Giarnecys RealkesGiStrictiss tele os vera setae tate ciel e erences 1021 

FE OCS OME LIM) UN, <\ ey cevrcwercy Never Such evar axsbalevaten ster at dekef abbas Sahe Meant ine nk Pee ROUEN E SR 1023 
Thunlow,on tin) ins barney, Peakvdistrict.... sce eaten ea 1022 
(ker omntin’ Imi At ccc sees ss os sisi ocho Ree cain ns Meanie ae ee Sees 1024 

On VEG tal MIN: Foy esseanse oscnerevaccrerenent error ars, Sab s het Meee eee lg eiahe mraketer 1646 
Vincention tin insthepBlacks Hills eas. see See at tae 1025 


See also Dakota, Wyoming, and United States. 
South Crofty mine, see Cornwall. 
South Island, see New Zealand. 
South Wheal Breage mine, see Cornwall. 


SS OVC CIN Cutey cts oucyavenevetecaionsnevers¥ehehot sued stcteratsl shat arah of akon sth onetanaete cueic atte, ate ene Tae 1131 
SP ALTINS yCLIDG gl cover orevsncnsnoderchstetohorshorotevehokenctorenstes ct oe, Metis okt re MON eRe ees Mia Ahan atte ets 1286 
Andalusia, gold, silver, quicksilver, tin, lead, copper, and iron in.... 1410 
SCHON LIM LT .shacrenenateveresenstere rete saltoiteraiveile re faire totertesfoNs ta Vode Moka taheraterersnetane) eae 1299, 1300 
FB OLTAS ORO Nh GIT tereve ovals date ysi cliesst oye) silo ss ve .o\yeyovie 3.5 stsiavetsl eueretet ebebonse sesiatetetnt kere 1028 
SLOW OM. CIM RUNS cote Siateie sre evs Serene 6 dea oc eta te et attain aete aleteniee 1307, 1308 
WACOTES AIT MEM ncs caotoversvoke¥oncncsanetascrevoee tevavsiete sa tePatebetone tatepeteta tatetebetetchahes tte te 1039 
CAA Z We Wiss OMe EIN TM. cts are cheese se saatiots Mears when ater aig ohetelcwertetel cies 1401 
Calderon.ontinvinvGalice and ePortugall...y.......0:1. Soe aretstrtaud ele ote aeeatcks 1029 
WAlVeR ty OW ELT Secale cert cle, dle diniteve a ee) a stb tter a hain ehevel ae crate oheneretoy at stale 108 
CWALtASea, WUE WIN ceroyctcrenceatslerehoneretershetisr orstaleynareteletatchatotobe’ otetel ated d ehelistenencUatene 1040 
Carthagene district, Marinera mine, tin tinl.. 40. 22s ie taser ee s 103 
San Jsidorosmane. tiie Ata. cysergcte Ae latc dhe oth bletbenatetarete bi pesos encraets 1088 
SUpPeLiON SeSuNGa MANES CIM TM. 6... 65,5 5 asi «sere etereh tetas eh vedotet eee 1038 
WOGUSDErt, OM SEL Tey aparece yanstsnersdenstavelestabaraporanatereteretatatetabetctetalakaroteuetae olen 1031 
(OG UINA 5 LINUE TM. srecoicte ict lers ave saree 3,0 3.0.6 DAI le AGA doherel ooh a eee ceteecaee aes 1026 
DAC TAT GAL OMe bas SUT eye pareve iss clis)ra. jm ar 6) 91 51s 0! oii « «apo eranoh eheboreratenetenty Rens oes tate 1313 
AWTS OM stLMs Ute cvaseier sie tetova cliesne: (e's s,s: 0/0)'2 ov nico) st MONEDA Ree ono e mah ioe are oy nee 1320 
MMICHS Any Cel MAUNA Yy cOMP CIM: As. -.verooce ons cosoretepoteretanetapofoiteFowemotartetetotev siete Arete 1323 
Galzcia. Plinius onl. awiite lead 7 from. «rrr. etic. ail eieterd © sielet= siete ae 1408 
(EAT STA CLT: UM vote ecvore cusqeteleloel.o) a sie, se) ay0e a ttiwebelena tere pane 1027, 1029, 1033, 10385 
Ganciay On) Ciny in SAlaAVAM Cae « aici oe crs ieye ove ions otallorenensratoneyetes = ohote crelsr wer aite 1032 
Garland One cin ime, GaliGia sere declt oslo eleteksvchoy ete clei teterebehetelels) cveteretee ata 103 
Ciley, MaAeCStLe Ons tin sim SaAlAMIAN GA). fit terthstetels Celta ctelatcdene crete. o) Sieletarete 1034 
ELeureraVOI ys OMG LM rile Gre UGTA encore (sc) <ya 01s) sie) ells) el oilclieiie ofl olevaten diel otewene eteretarat enters 1035 
CEMENT ALY HiT CH Sia) OM GUM TIN cisco os 01 'a1 loa) eel oct s! oy ekedetonoholonereyopek aerate 1323 
NEO COLD ULTIMA ITNT Raed AA 1. atte lhe a iets OL as hiate alah coheaveralateonet al. ApabeEare 1338 
NEO SOT CLINI reerea tare tcte wt sie, oaks tuotatere reeuetedel acter ete) aie otal allt ee Nemoketare eyetrete 1340 
MewiseGenillips-and) sone Gin imi 2s sts. is a oops rare levels ele) store elienele: eieiee o's o 1350 
OZAT OMOEA ULTIN 1M OTLEVIC OLA tte ttetoteta talc teteletts \eterefeteiieleD fellate aibeelielercveieetets 1036 
Veg UL OTA GATT LTD, 191i rats Mo teole'ts "oto tote Pov'ostnl tetelehoretete terete solete of etel ore) eens ET aot os 1037 
Massart on tin in the “ district de Carthagene”................... 1038 
GOUSe MU HIM ING petra ott t ey ot otal eel of cYol ohct chet clef oVelialclie} etavars’ siete’) eels, 1026, 1027, 1044 
RU AG vA EGIL GAIA, St secrete a tales srorats aitovelcl sicllcta a/c? os) eles, of ol eletelerererc) = 1044 


PWACHECOMORATINM IN OACELESE ftataere tat tets Ait wtttc ta whee ere vctele ofa bisie setae re aiats 1039 
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Spain—Continued. Reference 
Number 
Paillette ((Schulzand)) onntinwinic!.. eae eens ae lah dels eel ae 1043 
Phillips;and Lowissongtinwims ys ace eee eee eee 1350 
Pilz.on tinin,, Cartagena. .tasciec f..2brae eee, ae feito Se eee 1040 
Ponteved raj tim im) ., siberian ses sctlecaterete ater Ma oar eee 1026, 1036 
Pie yWarraz on) Lin sineZamoray sc ocean ce eee 1041 
Rawlinson on Pheenician colonies in Andalusia................... 1410 
Salamanca; tin ins... chee eee eee i) Pelee eR eee eee oe 1026, 1032 
Martinamor) Stine atserels ae: obi. < o.c SERIOUS AE ER eee 1034 
MNerwbias; tim) ‘ate cmpekesmeelssie sls acc obsdSAne Peed oO ee ee 1034 
Santiaigos stim) “atin lez susve ac eseve od SEPA Deno ee Lat re Ee oes 1027 
Schubarth vont tine wine ee eee ee eee 1042 
Schulz and Paillette sonutingimear 4th eats eee 10438 
Thomas, on tin: near, Ribadavia:;Onense: =: /%. c/o cts wa ete 1044 
FAMOT as LN cAbs tae oishe ews hiss Oe Mae owe elaw on Cloke ee eee One 1027, 1041 | 
See also Europe. 
jsparable: tin: 7? ins Corniwallllsreccletici «io sc e.< 2c alg alee mel oan EC ene 1640 
SPAT SOY UL spoon sysaa se yelevcasusdeas te cheteas lee acels ie us wel G TAO OO Ee ee 1699 
Sparry iron, see Association of tin with. 
Spectrum, of tiny Saletomuner fe oc atsiceiesel eae eee te eee aaa 1561 
Specular iron ore, see Association of tin with. 
SDOM COM i Vss (eDu savannah eyes stool rae asee ses pics aus ictieancg Es LUA Be eegeles PR eee eee 1641 . 


Sphalerite, see Association of tin with. 

Spodumene, see Association of tin with. 

‘Spokane, see Washington. 

Staines... AvtMUT ss 305, sue sexs seteyousis ious hued pove wlokturie duoc uae ethtn Athos Cee ene 937 
Stamping. of tin oreuineCornmiwall’. 3.5.. odode ouse.e odo ene 1654, 1656 
Stanhope, see Tasmania. 

Stanley River, see Tasmania. 

STAMNALLOS i eicvags oye wtoesgepMeee temekeieas ous asus eee AR eee 1377, 13884, 1402, 1403 
Stannaries act) Batten omi).y. .'. 0. fe taeide © doleeeks Oo etter nts Saeed < ae oie 
Stannary Hills, see Queensland. 

Stannhills, see Queensland. 


Stannic oxide, Daubrée on artificial production of ..........3.00...00.0. 1601 
““Stannifer ” on the Greenbushes: tin fieldswiniae. acl. lS ee oleae ee 1270 
Stannine, see Stannite. 
Stannite: 
Adger on analysis of an anomalous variety from Cornwall.......... 1588 
Associated with tin, see Association of tin with. 
Conder on occurrence in Australasia.............. ratensiel atbeed isle snacks 816 
DAMA! JON) 5:6 S4%s sis cs apenas otter sss Su. oho jsvecete, Ooi 0: 5 lope bomene adele cette leva sual tei staan tarr cracks 1600 
Greg, and: Lettsomi on stanmine ys). csc ees. so cieoe eee eee 1614 
Headden on alteration products of in the Black Hills, South Dakota.. 1616 
Malletty onmanalysilsotecn icici svcidves, wavelets evejeteie, 0 elereiers sitaehe ata arecne apes 153i 
Petterd on gold and silver bearing stannite in Tasmania........... 1119 
Rammelsberg on analyses of from Zinnwald and Cornwall......... 1638 
Simpson, + TELETENCE UO. 35 cote evens, 6 isysia oe cues orerdeierey aovoreuele tail orcuone rerehere 1268 
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Stannite—Continued. Reference 
Number 

Spencer. on ‘crystals from’ Bolivaiaatarm. tid lake. choa me meretas, ste creel 1641 


Stannine, see Greg and Lettsom under Stannite. 
Stanthorpe, see Queensland. 
Star River field, see Queensland. 


PS UAGIS UGS pis. sntie Grelrei sy. Chaleuarciece orci la. ok ove creme ees ARMIN aR NE, wT 1669-1701 
See also Production. 
SSS TL TNTULEL TIN Be Grssetcre ye revs Ge sie cr veis Sier eewitee ois © wo eyeroueime evele eis GN Meade ata EMD cieeo Ret cee eES 181 
Se LINC Ting AWW lclax aerrensce reich oUA a ay Meals orovav’o' on ih/aiCal eu Mierioe > 182, 183, 458, 574, 575, 1642 
LEIA w As. Wiss NG GS CHETLCL, WAL afd c1eve so heres ci carer n oe acta ets cite eter Metaicre as 1643 
SUC ET ccrme LY ocavevcevauencxVeuskerey at shor apavel se sy sear steveh ch ay on. PO oy on he ho Es LS ASTBISESS 59 
prophen, .(G.., MaIner: te mcerteLs nieials RU SOR Se EEL SHAS 840 
SECTIONS) HE TAIN GI Sinyel stews vate tote vente tole ve seine fc tevoiteitons ve onthe ee eee eke ie aes 459, 460, 598, 728 
SUOMI OTS sD ULE TY payexcyensuck cneyen ouetsh on cv sn evowsy an cteNsrovsbatsrevekousWakad chev otebetsPerdecholena orate ticle, che 461 
SS BC TENET ag TAD OS ys Sears oe SENSU AN chk Oak ok OneSGH Wav ak vration'ex oe A ahlav ch nae el AIR ROAR eaE EE a SER PRD ee 938 
SULCTINVOL ZEN 5 a HCA li syoxcnch.kaneponchonaeoneeePovenshexsverencton-vvcvercne) oranehaned chard eka Ht teal oeee. Aen 576 
sSsernett, Dourlass -B; (Pratt; . 3. di), andi: 84) Aisne Her See 252 
SHE VGTL Sg IDES. x stat ay craven cry shaven ae ober ot OVA otro Ah ote oV oy(ot'oh aia) at a) erie eel hal OO a Meate aha heuer ees 1363 
SOON Cl Sa pI ONA CO ws dost oh ev'ohat Sh awop ouch ay ch anchorokorerchorenorsy ol abchon stan axethea tere, choke otcer ale ore ene =~ 185 
Sy CVs A SS i tray te vert op 2h ctrok cx ooh ov acho av aV Shtah of eviel et oh otcet ovo) wi ch ation ov ddcha even chika: tishahe Mee don aoe Rete eats 271 
UC Wicks sad PAR SLIM cle cree cra cave merci ti eeraNece te fe tore oceverei ewe, 6 as iece, enn iu bore eevee on Oo ret oman a 1188 


Stewart Island, see New Zealand. 
Steynsdorp Creek, see Transvaal. 
Stibiotantalite, Simpson on presence in Greenbushes field, Western 
FATIS UMA Ta: es ccois ote oe O ctat hate eee te cele scioha is: Chale scadcabencuerets, one tMebanens Here 1267 
See Association of tin with. 
Stibnite, see Association of tin with. 


LAT TS PT AINES ayaps ot crcteirst ovate cheneoreucteb bated one OR GAG che Midta Rieke cteieeonemeaels edad’ 1238 
Stockworks, German methodtoftworking 2p 0tt 5. SAE. Sale slot harlot chore 398 
SLOKES RAL NE (CSG)! vereieveycheveveyeys «lah custard beards MreMehedo al she Jestees 729, 730, 1132, 1133 
SLOMESIEOH  <MeSeribedls t1..c0a:.'5 cts terenttate ereteeate: ocho ls RUT ote, Rate Yia, aoaMe eles gtahete o kee 1589 
Stokesite, Hutchinson on a new mineral from Cornwall............... 1620 
SCONE Tears EAC Sie: a lates chace loinla altscotehet neers elie tbr EES oH oct RA OIE ME Ue, A 841 
SGOT Ha) oad 1Wisde dls are oi edeyed Sha eheite cceahavens oc MAS te elowbhadd folie odo. osed a rheheMe aol, orate els 1015 
SEE AIGS MS Cet LETIACTUES pe GLIM LIN ce 5555 ohcay-oy oy at ot char ater len on oie on ey ot on orcch etianerat shot or oy hae 695, 1286, 1287 
YEA gmOT Ub CHINA IN cp eyev chew shoycdcs nab at syish sr even shetencwoded shonsbor axel ot oravoxsvoneved ato apetooetonctate 1318 
SM Com OIG CUMIN tot srencuevedcucsh<ecyeksnepepscoxspeyewsboxexenonsvcrsncy DAMMche op Ct eie bed, aE 1340 
OVOHLAMON SOMME WD EO CU CE LOE oy...) 01.0: one: «ceacues one) hes ssevores <poucneee techs ob batme ie eeye 1675 
See also Malay Peninsula and Asia. 
Seat Tea NU EL ZA ae ed RaW OTA Foi y avs Won svansh ov e\sYonchoVione\oy «Kener chet skenok.oxlss/o¥ Nokoncncusnonenenel(o lb) crenaisvess mee 
Ree Ee SS Ed Nee ae we MEE Fa) /, the 17 cijelps nu ln late ohioito Se: s|ialde solvo o\iolislasliniiofisiio aie ualtepwueneders: Repeockensnels 1574 
Simitnerseloseph, and Pratt, Joseph Hyde. o 22. o2).c.5 006 oe wth 1020, 1220, 1364 
Struve, H. VON........ cece cece eee eee n teen eee e eee eee e teen eeeees 951 
Stul, see Siam. 
Submarine mines, Hawkins on those of Cornwall...............2.0eee 396 


Sukadana, see Borneo. 
Sukandana, see Borneo, Sukadana. 
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Reference 
f F CeO} : y Number 
Sulphides, see Association of tin with. 


Sulphur, Capitaine on action of tin, arsenic, antimony, and sulphur on 


the chloride of mercury 2.0... -5.- «oc clean one ee Baer. 1465 
Headden on compounds of, in an old Cornwall tin furnace......... 1617 
Fenneckesonsoccurrence nn Persia, . orca cre cmete © cielelotereierciaaielse cea eee 864 

Sumatra: 
Benedich yon Gin sims is ci acletreres ove, vie cugi anel wi okala aus le lehovercberereene etek toler 281, 679, 1301 
Hawns FOm: iim omer G9 Wy arcraros svssi'ai osha: avertoceey rere: cuelonchererscarenstlepsnke ropes ears 1320 

On) tin im STK cos afensrern sre ells, 01 ose ay inne ahaa ee aI aed ree cee ete ee 1320 
Mennem a On; TiN LMNs, 3 .hisvevaelcvortkssore: ssenenevousvevepensaevon Kel steko Kore heaceevensaee seek netomat 293 

On tin in the Boven Banjoe field of Palembang................ 292 
EVerwyn Onttin: in SiIMpPAane ne oe cue csi eee sai vice cubits Rate ee 287, 291 

ON) TIN GIMU STARK ois casvaccucuscetenetoke vs eu sees e0e fee bee OO ee DERE OEE 290 

Se EAM tO: OM cE pL spe spanevevek cuezeuoden cl s,/.!ey cs ox eyes cos oreuonen exeresel cussed en aR ARe de Ener 294 
INeeb! Om ibim) FM. oi ouacs sucsccacayeuseekeks se oueye vous ceo oe sonsutVeweusuakeeueuel SakePnl alae anare 298 
Palembang, Boven-Banjoe: tin fieldiss. .b. ..2 Aas). «ble tected a tee 292 
POSE WAIEZ OD, CAM UM 655. yhy area suere elie a ev'even ss i2s 0, c1ek teres eine one eer Lelie ete 301 
Rolkervon, tint Ami Sak, ic. sespcveeskoseveisvesexvsvesexevetevoncvevelevovecceaene tua vane rereens 305 
Scrivenor ion ;timi im Siakke. .icpesctebenelessiecsceves ore, ehevennror hers arcilesevet etek rene 726 
Stake [61M MING crores. sis sahsre te iecchetenevame cbse foielss sua use cuenetesctonetousonehe 290, 305, 726, 1320 
Simpane, CIMT UN s)..s1cls.6\ cere eve Sees eieie evs =, ASE ee FE Loe eet 287, 291 
source: of tin used by ancients... ..).\ LEER. deities 1405 


See also East Indies. 
Sungei Batang Padang, see Malay Peninsula, Perak. 
Sungei Besi, see Malay Peninsula, Perak. 
Sungei Bidor, see Malay Peninsula, Perak. 
Sungei Kinta, see Malay Peninsula, Perak. 
Sungei Lembing, see Malay Peninsula, Kuantan. 
Sungei Riu, see Malay Peninsula, Jelebu. 
Sungei Ujong, see Malay Peninsula, Malacca. 
Suo, see Japan. 
Superior segunda mine, see Spain, Carthagene. 
Supply of tin (amount available for future mining): 


Banka fii89 7, 5 «si, «v5.00: chensscscsheveyodscenel-os i 011%, 0) oles ofeb ene ts Onan aeeae TORI CEE ee ee 79 
Billiton, | BS 977 cisis.casysusvoctsovsuceehevousuetevel-sexsieuouushes ons kekerevouskeuseereyditot Mee tan tees 79 
Cape: Colomys;, f'9.0.Giavcceconsvcnoncuenorstevenss&svosoxons scnsvoxeneceRchetetonetonole Ratele Rar clenenelele tate 233 
Corn wall. US T3\s.cs.pencnssscoMedercnoperenenevevehehet avorel bored ldvetstobeke cetenay oienone aaron are renerarsas 364 
DOOT covers cisidgersisce score oleiesalepessverdie R Ave S1TMR AREAS TAN ee cechana tesa aero pe 368 
AQOG 5 crevexsnerncvsns sovcllnsvouskavalekoncd necevspsusvovensvevsveveverenenerbee hel nieiawek tole cee eae 441 
DSO, se awe saite tied fej occ lana a Nose pelle tents (0.19 6,1 Jalfeihe meeps ore ee toes Bele elieim eee era 329 
DEVON, OSU TS «6 siec0 ecsielccereieveusysyeyalsialetole-s LEM Mane ctchehacheus talhens MAeotel otejetoh mate 364 
Great, Britain, wlS84 5 27: cpavevetepevevsucrevevonsnonegercucdoneneieleReloacnnenssVenekaoestek oietate ae 415 
HONGO; WIOGS ocaeicssceye soy cove nenelorey «ais © iso cue aveleualeeustelccleveeeponerercr era ee ia amet 273, 274 
Malay Peninsula, 1900). Fserisets +. ole seastsel. 3 cieYe BSS Bl aCe ble: «Bie e beets wh staraioye 712 
QOD. cove ced oreselenee oi 0) eveveialiods\'c 0ya,.0 e101 cer ale Pokelenccsten dieaetR Ee eGual sioner Ney on ten 665 
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Supply of tin—Continued. Beference 
New South Wales, Inverell district, Tingja, 1906...............000. 803 
GEAR HUG Oise cet ice en eo. one eee iene © ota, te ete ene SND tre 684 
asmaniasy Mount BischOte tol Ome icm ste ct ctts rcs eae 1121a 

Mount Lyell, 1904...... See Meer Snare re ET ee 1072 
Va RET hep ads (00 8 eft sc AS er Nate te aris ate reg ae aac ali RA hae a 1323a 
SOUTCESTOL SUDDIY UO O28 cnc ck ee ee Set te ety ere SRD eee 1363 
Sapply sande Cemandy LOO os ai. cs eae eee ne mmr eeee ee oe 1308 
Sources of supply........ Gi srcwrer rice diakatel shop el piacere home nal oeaeter ey roe 730 

Vel Zila Cea CLIN cei da sete eet eees tera icl oe ayer cine ete ee 1045-1047, 1047a, 1286 
BeCkZONmLIneN Cate IM DADAM mice cece ties cnet ene eom ero ee 1299, 1300 
Drakensberoewmountainse cima sna cays: cere ei tee acters 1055 
Mmpavaanerecolory Tr TreslOnTanoOundtr choice tee tai ne ote 3 

DINU NCAT cosines ieee 2a, 3, 3d, 1047, 1048, 1050, 1051, 1052, 1055, 1300 

UY AT CIM WOLKS rereeeisitrs aittarie ere tere ate tert ote cra enacts 1046, 1052, 1056 
EmMbickelwemis tint WEA ae rasicrte hcl cae cee heres care ol eotemtone tek erate 1049 
HIOWer-Hllis Ton tin feldsminweyess osc cece ste coca sera ercreietereieicne « 694a 
HOTLDESPRECE, HIM MePOSIESt aac c cts c ciel osteo eter tioeire teks emeece cheetah 3b 
Hanneon tin tab mo mpabaanhe ere ccc el erelee coed ooo oleheicieioie aceiaere 1048 
Hamptonvon tin, near; Embickelwenmivl ron... neck sce sen fae eee 1049 
VOMMSOME OMIM ALM UNTDADAAN ences cs toere coc ore eres evevelierslarerore eterore teeters 2a 
JOLISSENTOM cin: NEATH HIM a DAMM ss cies + cis.ccieccra so. eieletena ole lelerecokereraiete 1050 
MOC KOMEDI) cleo p ewer sp opeRoear create lencha carers, cestele eke. |alal'ekerers sveea elohete baba epee ate 1338 
LOS SATII V7. OMG Te eh ty ELAN) ADD ATM etree pols clvaice ce or cals -e) 8 spciierei ov s\cs, Steiateas onele ol eles eke 3 
Dy MOUTON, tinan Car H Malan eps. tcis aso ops. slats s cigielare rose} ontucke pacvedenaisterene lore 1051 
Molengraaff on distorted cassiterite crystals from Embabaan....... 1052 

On geology of FeciOneaLound) HM DADAAM oe1.cc +s cle coke eiereroereers 1052 
ING MALATE OM) LIT h MM eveycustevers sreusies sacs arses: sizay.s seve, wide allsialcal aie aed avai RU ewepAAMy Lara au 1053 
OSHOeKaUINsHOEDOSTUBE rerctereRuets euleeherate ere eisi'chelisl’s, cveteiarcnane auakarel shes bera teicher s 3b 
LOTR OME Ides a7. potency tere kexchevegeis/cten statist areca -cive ce raseseuc eis paiteien staal antec Wonty cher eebave 1054 
Rumbold on Oshoek and Forbes Reef tin deposits................. 3 
VATU MOM GLI ATH tay crasencresstohonsvebernry sieve scene 6.0! sie/ete oxen oevatene 1055. See also 1045 
SMT ESO MGs OLIN ol Ieee re ctlatorcretedvepol cceviel w.a) es, srs vveney oliehe, ev eie, excuatil oeaart oereyeiokerere 1056 
MEarisonal DOLL, tae AIOMES oi. sc leiers «30's (se YEE a2 whe oo bOte ceases Oe 1186 
UST Ver StiNeOmMk fic oh... i oc gee Shecieucbels Cate siae ole hishepysobelcuaiet «6c 1055 
Weston on tin mining and dressing at Embabaan................ 3 
See also Africa and South Africa. 

SEC SHED AvAeSTOM) CITMN IMs 6) epeicies' ole ore sieve, o love 01 <\ clald nlite setae a a bts clcietepane Snake atone Ses 
See also Europe. 

SRLS EST EN eA TaD PENT LTD Helae'sy ty a¥ ov oy crlor orcevilier ss chiayetier'et suaviet ev evenlev ord Msi blaGiayareronePenhae: COMA chenoteeaha 731 

SW ULCHIATI PEAK re lnchs wha ateid s slatted ouch ctetonatonaie siete ddan wrorettneichelcheld qentteths 732 

NGA TANTEDE FA Come mE voiet sich et ctefies eaves atat/s 0) anelioliolialoseboWisl-cl'a!'ctal'on sheifots) «ls bellevalreverelel ese letle shavater Me 1189 

AV VAIL PLIES INEM VV ere earsiay a saves evcle sa) spk acd o seaestat nota atate, oe al chetatar alsa ists G)ete seta atelmerars 1189a 

Syanoneeabrenton x: 08s s2 orc cca ieee ilsescoes ef oY, Se 462 


SVTTIOLIS MMLC HRC tee tale ol cletersleleleletoTeterehetatet ste! aNataNetel otetere slate eielei eres hel eiotersters 463 
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ins tiie 6s 6 25S ahtaptapte holla jai lovis ya. RSt “Gh.ns Ave ont G] © [oer eray omens omc nal ore Ree ea Gopnik 34 

Table Top, see New South Wales, Timbarra. 

Tadjouw Mountain, see Billiton. 

Railines- effect ion Red River nCornw allenic vc cls ciekielo Pierre clack tebe 482a 
Mackenzie) om ‘determination. Of tin im. osine. soe cie clink e tee 1529 

Taiping, see Malay Peninsula. 

Tajo-polo, see Bolivia. 

Takayama, see Japan. 

Takuatung, see Siam. 

Takupar, see Siam. 

FRELDOU ® Sievers sie ious sua velo easels MORO WIS eseitie 081s fols ISTE eR CINIIne CULO ne 1271 

Malbott, Tis ees eiapstevn, ercieal okevenelc hel oreks carte sop ove epee Shersert Make Cicer AROS ee ene ea cee 1575 

Tallandoon, see Victoria. 

Tambun mine, see Malay Peninsula, Perak. 

Tandjang-Padan district, see Billiton. 

Tangier, see Nova Scotia, Lunenberg County. 

Taniyama, see Japan, Satsuma. 

Tanjong Malim, see Malay Peninsula. 

Tanjong Serai, see Malay Peninsula, Malacca. 


Tantalite,; Dana On Gime TMs. nicteretenetetnte cots s+: syauanauel exop acetone edeest con aieabieat lene ter an 1600 
Schaeffer on analysis of, from the Black Hills, South Dakota....... 1017 
See Association of tin with. 

Tantalum; Hess, on depositsvin South Dakota...7...7 us waclcateeel acl eiemie s 1009 
See Association of tin with. 

Tapiolite, Headden on analysis of from Black Hills, South Dakota...... 1208 

Tarcoola, see South Australia. 

PASMVAM TA GUM, LI hel ce cre sh ais) erent 45, 1058, 1060, 1284, 1286, 1287, 1289, 1292 
ATICHOL MTN et sisters con sie ladeuete cave ‘alel o. &'s i/eia Je\leverteve tale SHOveT OR aReNEHCPeE Nee 1076a, 1105 
Arba imine’ tin Tn sis sj issevereiieis ete fe 8 © old ete eiiere loner: clewenctenspe epenerere 1062, 1138 
AVOCA MNES ELM im "5s sie er speleretoesehel ees the el pene exoueierst or oleketere tome oncter stan ieerere 1106 

Tinvon. (Sth Pauls SRIverenearey ci. ss s/s co aero: cies excmeretenetene e eredetetate IS 
Baadeer stim" MyiMeS*.tc5. 1c) tate tetenezctatetate valale ets”alatalonenoba tonnes Gatel obemenetane, otereneteneions 1145 
BOOK FOm > CU PSA is sh etn ioteh cheat tal otis Tat eerie taateseh cbicte tie nahatan Merete Pet emote 1299, 1300 
Bell: Mount: field; tin: in. s224e. d.55% eae ae OPN cee sO oe ee, 1142 

Shepherd and Murphy7s) ine +. 34.5 jvecrstere ener Meets ee treet « 1095, 1148 
Benedict. on: Cini. imtywas ery EA A RE, PR SRS URS Re 1301 

On tin deposits: Of si ses ieG NS SL eet SE obec act otenetet ated ara’, 
Ben Womond) Mts Rex mine. sires <=. slave ccm reise ataehe teks CHR etaRterRaeee 1098 

Tink Gepoasit ats ceeds SMe wae we bcs ciel eas ele wre oleneteee Nes ekcceae £1355 2155 
Blue Wier Gistrie ts ei) A esau ciecths aia sucucdehedessecbensuemsue ede aes e aoe 1141, 1162 


Blue Tier mine, tin in....1087, 1088, 1089, 1108, 1109, 1128, 1129, 
1130, 1136 
Bonwick ‘on, tin’ at) Mount] Bischolf si 217. iets tslereleiereiere elaiete sail tenemenees 1075 
Branxholm\ysGim catey cw rarheut stercia sleet heiatel aero retcnet easel creme 1062, 1138, 1162 
Briseis: mime? tiny i acs cecvareneders aco sno ckalanevelela ciarareneleven 1062, 1064, 1106, 1125 
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Bropksteda! s Ein hel dys o.. veal aca rs Ook epueee setae ctanisrebsla: syehde nae 1091, 1106 
Brothers’, Home mine, tin sini: Bedositl. seen ohh sity mineieyse fetus te 1062, 1104 
ESTO WT, OT CMe UM oy ye cc shavsveyonaucioucpen sel Oh Laks PPeISa INNS le SAT STERDAS ACh AT pees 1307, 1308 
Clark on tinsinsazncat.hocondee danethekes 23.5 Ate vbiedin tn 1076, 1076a 
Coshiantion) tim: ims 65.655 i. 4h acca tes kee om Abas: dee LOD SAGCTT | L679 
Conder ONPLIM. TD saree seein 0.01900 is 0.4 leralas 30 SR RAOD OEE didiehe all, he Sts 1078 
On Stanley Riverttingfieldiwja: 2 ahr lie. sam bk eesti. ses = <1 1078a 

On tin in the Oonah mine (Zeehan) and at Heemskirk........ 816 
Cornwall mine tin Ins. asses eek eles UGiieh te lee eh ei aero e 1076a 
Counselmon Vein ime apace eteitaisisreuswe ene Cine rare a oo olesers Guaccte be eisimt dare eents 1079 
Coxs Bie hietine elds viia cavercsavera mia wins) ovale evened aren a.eve ana stendhehnuee hacen ee 1147 
Cummings, mine eesnes.!. seta pebbe LASF ee choke the keke. My she METS sey pete 1059 
ACHAT CUNO Gi IMs ese as pe ph eoce selec ee ails aie 6 aleietare erate ene oiaia stoi atatorets 1313 
Davey, on, Mount. Bischott: tin) mines. cit gasd- eis a laiorotelallebi stale <eialale 1080 
Davies*on tin ine oss yale plsies ele Saks ie ais po SEA Maa Gg Seve eit Cleena taaeekens Sol 
DPV POM! IM UN AAs cos paces gti arson ave’e ola ere eo SEN ONS ES REOT eee onder taereeee 1318 
Werby, Cine AiG selescr ae etoas oe oa wens erales 1062, 1104, 1125, 1139, 1298c 
Di eYon Sem Him! S ha oe 3 sacecare ss gra yy SEM SMa ee a liiiSlo Sie dated « SR oe 1081, 1082 
DOTSEtE COW Gy WEL MU oe cea eved ex ewenshaletisy sx 0yahavei Soho ofsfel's> a st ereVeun ba ueneenans 1109, 1141 
Hchow mines Cit qitpeeye) Say sean cake. cdehefel ete chdycheteis ate] ol Seve ltt bio ale lar taeobearias 1089 
Rnelishe on tinvatetountweisehost sis. sieeve chatoaide dts eines tevepn dens oh eve 50 
RENT SOMA U LMT ter acheter, mesaveteiete etna! avaise eiafeiel cies sinha « GkdiscoNeVersl SebebenMeyererohe 1320 
One MountyEISCh of MNS ais spy verve -usnehdlotade: tal sah eke 10838, 1084, 1320 
Hircksjon, Mount, Bischofi mine)... msticich <i is ila eels «bie miehoicel ee = ene 1085 
MOUMMO Ne One lIy TIM ieatia heucieiclipiictelta’s ‘s Youstierallaiie iots-c'lale tens slleile eiomhenea eke evereys 1322 
Georges Bay. tint feline ccmereisinn, el sik ee Sass Whale syd web cite SHS? 1162 
CRORES SEV CTs atl OM Seok yaks souk hee. 6 ee lel wie wirijee. ge eu eR cdots op ahanae CORE meta 
Gladstone) district, ting Ings se. wes ake oe. oes ae 1106, 1130, 1143 
Gould onieinvines .c 6c hos cad. Mikal. SERGE shah «SSNs he a ike 1086 
Government, genlopist’s jrevornvron.. bie S20! Geol. TR RGE . ose -e 1134 
Grant onthe Brooksteadkttin, field 24.5% .. 2249. 2051. WER oatet bre sc. 3 1091 
Onvitin pinteastenmyMaSMiAMaAAe Rs, «5. .ffo7pcerd do oeleued clatue ta eletereaye 1090 
OnAiNneimche MCHON IMME oS is Gactaie ciclthtleds) o's \e ie cpetete els © /ake olereiste 1089 

On tin mining in the Blue Tier formations.......... 1087, 1088, 1089 
Great Mussel RoOeuRIVer,, FIN) ON... 65 tie 1ilaey rete elec. ae beers ere de wm 3 1062 
Gregory on the Mount Bischoff and other mines.................... 1092 
Groddeck, on, Mount, Bischoff mine.../..2.. 0c. elsd- ou seilees «aiden 1093 
iam pronvon we MOUunt BiSChomriMIMe .72,-,.1:.-jorciecuenonclels ohalel> ersbeislanten - 1049, 1094 
ERSTCOUCE-oidt he TOMAAGIH, TINS «cc wie c's pe we pee vielen Wl eehh cia aiedemehababstera out le hays 1134 
OnetinratoBell MO UMN, «. .3.sdceyeierehee ise b hie ewlee we AIO Rte oe Lia ee 1095 
ISOS Ke CIM ALY Sis. oe ts sls siciieis. 8 ave alls: «i's (sie alalelGlale SEM ee deeeielaten sthenerens 816 
LSM IRVaRIU MING ee reer me reie statis) faiis reilstle eles etellnlete otis eile eee Ra MELA cyak eat Dien: 1059 
Hunton Mount Bischoff tin) MINES s...1s.0h\0c01ss--evchetels flees ethleletinn. ¢ 1096, 1097 
Imelandvon) timbering, at: Ben ommend Jos) Wated. Rate chet oe staclans 1098 


OHMS COTM OTN GAT TIN se) 5 s/o ce cs eisicl sere ot Aberateeis a, mo ele OMS IRAE ELRY AERPs 1099 
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Kayser .on the Mount, Bischoff mine... 2.0. ..4-.)uk. ee. 1100, 1101, 1152 
Kayser and Provis on Mount Bischoff mine................... 000 ee 1102 
Kilockman on Mount) BiSGhott anime: cyerctevercteserresct st onoscehs eid etanen edd Bee 1103 
Latta on smelting of tin ore at Mount Bischoff, Launceston.......... 1517 
Launcestony, tins smeltin es wOnks <atiiejrerercsereteneleyorordieke ctttel es 1525.) 1535 
Lewis on) the VAMCHOr, mie wis sis ohaids see ec) « ars/e ave jelle aha es eteie <del teM ee tans 1105 

On Brothers’ Home Mining Company at Derby................ 1104 

On the Gladstone district and other mines................... 1106 
Lindgren: on’ Mount. Bisehofi mine... 0.66.0 cc ckie s tae onehete alten elelene ToC 
EO CK OM ETM WT 6 5.5.3 coudre iat eve ee lei-o 8-0! @ rar s?is -ae far aeneibvatsvene Os alone erate on CIenS 1338 
TOUCH. CLA |e cco sido Shai orek orn otismaten oa: /0saidce Gyeyell eeotone One R eed ere earns 1089 
Louis on smelting of tin at Mount Bischoff, Launceston............. 1525 

ONE aE odin hehe cher etee one te wre bois WE biel ece Reb hte ene A ar 1340 
Louis. (GPhillips sand) ) one TimVink oes eie Hd a atete sine eitele chalet oreo 1350 
Mackintosh! sRiver;y Cin vOMe aayerctersidtavs w siec vos sieve oie ore ia shatehe ates srotaatets 12 
Mance von stin mining Sime: OSes cess role row wl sieicielots ecleieveretr ore chetarereeels 52 
Mayne: miinie se Qa |. Ar Wala srevierer sick oat ane is! oe oe a are aie) alana ay ohaueuewe eee abet 1076a 
Meredithon, tin; from: Mounts Bischoff. +4 «5650.0 ose aches eee Amar dees 1107 
Middlesex district: Gime AmecieiciiBeretcrcvevessuctener otes voreere tla epeee nape ohten ete 1148 
Millen on hydroelectric power plant at Mount Bischoff............. 1107a 

On smelting of tin at Mount Bischoff, Launceston............... 1535 
Mont2omeéiry coms Gin! Cini cistee a isyaveteceiw eteyarsiove epolare «ates wees 10, Ha 13 

On. CBI: Tier! GiMG Hels. ac Reese seve ta vouetroebletons tases tteneh each sl Slut ee aWenels 1108, 1109 

On ‘mineral fields*near: Zeehan. «62/4. HOLA Stan ae ee ee 1112 
MOO Mm Claim sas vibe atensia se. © oo a cayayeters Waite are velene tal Suk Gove eum WSR Seda Poe rare emt 1089 
Moore on tin:in killas of. St. Pauls Plains. ....<0i2h .0u% . Wan. faasaes 1114 
MOL ima}. CIM. Ab. 6c siete occ 8 wre WSs % ese rate roceite ls epahe Avonteiten ane Otome 1062, 1130 


Mount Bischoff mine. .50, 63, 7380, 1049, 1057, 1059, 1061, 1062, 1063, 
1064, 1065, 1066, 1067, 1069, 1073, 1074, 1075, 1076a, 1080, 1083, 
1084, 1085, 1092, 10938, 1094, 1096, 1097, 1100, 1101, 1102, 1103, 
1106, 1107, 1110, 1113, 1115, 1117, 1122, 1123, 1126, 1127, 1128, 
1129, 1130, 1131, 11338, 1140, 1149, 1150, 1151, 1152, 1159, 
1160, 1162, 1163, 1298c, 1320, 1337, 1517, 1525, 1535 


Dividends) and» Hubure MOL Mey es ake ALK vcd hale bontel sel tier citehel ois 1121a 

Hydroelectric power plant ates... «i. Mul S ee Ean. a) ceteris ote tenets 1107a 
Mount Black, -Gims om: 4:24(digh Wee BG. LOSE SR ties hue chelated 1112 
MountCamerony tin at...) so. 255 Wise SAR aes.. clamiehare ciate ee nenabes 1062 
MOUNE DUN Gas, Gime OM... Fe sevese eo rorerera ve tdata lal alehedalsdensrelrdeislsniees teeve alan ebadtens 1112 
Mount vcleemskurkefield .. 05s ec ceue eo << ere mines 1068, 1106, 1112, 1130, 1156 
Mount - Tayell tin Sear? ..c\.6. srs. dc toye ens toverexoncnopot Moke sadeta Gea ehan rei eh ool 1064, 1072 
Mount -Ramsaiye atin ODi.s\ «0.5 s/rclevers lous cloie re leloilorstereleterovenchelelorheieherercmeyerchenens 1163 
Mount Reade Stim Omiens.cic. cistaietetonaton chee 'ecereeles, satelic ene sini suche tstehelemekeekeke ere reeene 1112 
Mount ‘Zeehan, tim. OM 6.6 leveieveie le revel Ue aS IS a RRL ET. SATA tee Ss 1112 
Mufftord ‘on, Mounti Bischoff mine saae.k send 2h .yess Ritete <naee orien abit 

Ora ETI MATES LM be aire crraiieteareyg fos lores dceroyiaicielay aha sivel elie Lane eMeRaaae TaN eT meE NTS 1116 
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Newland {On SUL IMs... cise... hehe ee RAPED Aap oeket bey ser taA ofleh Meier ate eee 1346 
Newman on Mount Bischoff mine ss. .- ~~. athe. fi. Weeks csi «3 al NENT 
TP UTS TM re favors tench ater hc dol tesa tee aisle cove. cis Sade Ol rede e ate tt tenor a ee, dete 1059 
Newton .on mineral resources! Of ii... oe cia e ce Delete see cleececcce 55 
INorth. Dundas; tins ims. +22. %2.s 2 abetemetehetatatane Lost ote 1064, 1071, 1157, 1158a 
Oonah «mine -€Zeehamn'):,; tint “Amh.).). S55 So ste vcleeia cs eette otic sleletls «+(e 816 
Orient farm, shine OMit-r.tatetetscctels stereo BAA Sed DR EMA D coves Axa eaters oe, /ave tay sok 1068 
OVIMNLZABTINITUG me Clase ese erates cer tence nie eich ere: o) siliehovorcharer texerore she fehl ohalel cletel.s 1062 
Pettendmole vines ameter sk ttre teiera ie eievovencneusrenevensiotateteks TCL Z OS Tal 
On’ tin in Silver Queen mine, at Zeehan::::...............66- 1119 
Petterd (Twelvetrees and) on Mount Bischoff dikes................ 1149 
BUS aa GO MIS eO Ma GUM ltliten wey eh oi a, hecho ay'al ate olocvolor foLale! slloheiere iolsieraieneyeuslone 1350 
TOM CCT pet Mie ehileerol crsvakercvene radars tsis\-sy > ca, Stoel aasl/shysicl «\feiloi'gy hotel's. ovayelte\ionelle 1062, 1070, 1106 
Plummer on dividends paid by and future of Mount Bischoff mine...112la 
Provis (Kayser and) on Mount Bischoff mine.................00-- 1102 
RAMOnM NOUN EMS ISCH OIE MMIC 12.6 « Sirus &/osecereied- ciaiclelarahcheis syokeseuchere teat 1122 
Rath on Mount Bischoff mine.....- ara Beier seo cis sts Bes aeeRohee ane uctek pomene oie 1123 
RO WEeLONMMOUNE BISChOM MINS. - « a-rtjo. = sys% cysus,s) oe steel yepehsie saps seks] ors 1127 
VETS OTe Cll ernie ee taney spo sieopented a 2p os ap Hens otal fou apie jelteh cxymnstiny Shs! one neys 1064, 1146 
Report of the Secretary for MimeS.,.....2. 8 cc cence sence cece eee eeeee 1124 
REYCERONeStLCAmy HIM) LEOME, yrs tine) sy seele cide cievorek ie sepspass “irs cig ete rye 1411 
COMPS ITIFS LING SPN aya em eave Tare aoa Tek are aiehe pal OES (acre yolks tetoheiekesoyate tens] teehee 57, 1354 
Rickard on tin in Briseis mine, at Derby... ..... 0 )5. je. ee ewes wale ee 125 
hRinearooma Valley, tin ink... ...).,.,.,.: Fearn cre 1062; 1074, 1111, 1129, 1139, 1162 
Ritchicron Mount, Bischoit tinwmine.).. bast 5% saelste web fe fale -feerot 4 1126 
VOU AOI: AMIEL tage ete gs aiele estas ieee task Hc ies LTA Ee seeder adsare » es ePaeale 1357 
Rowe on Mount. Bischott tims mine. kas Bs ass Siecle cise) iether ale ft el - 1127 
Stee elelensS GiStisiGt:; WITMMMeciAs, . LU) tute) alls ohots ct eha whe altvcleleikeye eteneilofene ‘1153, 1154 
SPeLAMIS Plains, tins IM KILAS OF « SEIS . Ta ART. ct eradeteher ol tlers, stevehcbetla ret « 1114 
Steebauls River tin! GEPOSIES oo v5 Fo de revere cratore toto cteroteralalelerersieicttiate «ie 1135, 1137 
Sandeman on Mount Bischoff mine and Blue Tier district........... 1128 
Scamander River’ district, tin! in foi. ec wet ne sie eee 1153 
Schouten laine LIM OLE OM! 4.25.6 svt ossicles es cele + see «sive ele eee sais 1144 
Shaw on Mount Bischoff, Blue Tier, Ringarooma, Gladstone, etc., tin 
NSM ep eee eran eter el oravercce rene! ch-citch easyer overs 'el'e/s)@) eusfieNehonelonenonekerersis 1129, 1138 
SnowGen on Mount BISChOf MIME. 23.5 66 fe. ce oo ooo ole ele 001 e)eie «| eehaiens Sn 
See MOPC SMUT CM aris Saar a celles oncle)leyalevevals\- BS Eee Ne tos aieuelcpcle ehehetstaierenench kee ais 1059 
Stanley River tin field, tin in.................-2--e0eee LOTSA Le T2 Saabs 
Stephen on tin production, 1877-1878 .........-.---eseeeeeee Mat wetel taea 59 
ST aStokeean Mount Bischol MiING.o 2 Go)5 5.5 epee = avone cicielens 729 (30, bloes diss 
Thureau on Ben Lomond and St. lauls River tin deposits.......... 1135 
On Blue Tier district........- Pad Manic aarherttsick eRe aaiotekakelonetehe ier sks ants 


Tne eaves OMe lM Al 2) o>) =! else orl ole cleo mle Wiats loka His lolsreisuatie aug/ate'nl Bystaiwh'RoVWlcale” ails 60 


392 SMITHSONIAN MISCELLANEOUS COLLECTIONS _ VOL. 58 


Tasmania—Continued. Reference 
Number 
Twelvetrees on. Arba mine at Branxholm).42\,....:itbe ein. ters sine 1138 
On” Badger. tint mines i510 % .t).. Sees Marla ta icteric alee eleiereees 1145 
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On mineral fields between Waratah and Corinna............... 1140 
On: sRenison® Bell timmields sis Paes ee ete qenitian crete cee ele 1146 
OM MEUM IS Sos aie Sareea etched abc aasicd beara sk Sack erate es Meet ah pO aca 1134 
On tin in-Ringarooma wWalleypnearyDerbyn. orescence el Ges 1139 
On tinson st, Paulss River near, Avoca. cinias ecient aioe Pea 
On tin ore on! SchoutenwMaimner fem pes 2 so circieds ecto leloeneier tel iene 1144 
Twelvetrees and Petterd on Mount Bischoff dikes.................. 1149 
Twelvetrees and Ward on the Zeehan mining field................. 1149a 
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Waratahh mime 25 toes 2 sles ardecreterets doen tele SRS SE © REG 1059, 1140 
Ward-on- North Dundas tim field. sui. ok SRS aneins chalecttnene slate a eleneus 1158a 
Webster's workings), alluvial’ tim vatu. << 2. < sc csi toe ctldeher chee beneiae 1140 
Wellington on: Mount Bischolf, minersetn. 222 Tevet. ueieiee ieee a5 9 
White River Bridge, alluvial tin at Ten Mile claim................. 1140 
Wickham'on Mount Bischoff mine. : i. ami oe. 428 adams eee 1160 
Oni TINT a ate case eel oe eens e, ue, Seer teheraae EELS ENE Rs: 0 1161 
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and BiweDier  iields'\. Perkasie a slic sa ceia eve page moh tease sek eer een Ren ere 1162 
Wain tle jon Stiny di pe ie ie rneseheeeee aaa ele a tbe fe clcdvens eolctere i toarore laren 1164 
On Mount Bischoff mine and tin at Mount Ramsay.............. 1163 
Feehan; ‘Mineral elds “Mar here we aks ore le tose tone ofepeachoas Toe onsdebeteie ie teneke loko beast rs 1112 
Minin'e elaine aun eter poe os sisacstetele cee ele ens Oren 1149a, 116la 
Silvers Qucensmine |stanmitemima: 2. neeeiccsveie eice ne eeteiee ars 1119 
See also Australia. 
Massins. WAGs. secis'o ls nists eee tte itertorte tt we lie Sve, rohoye te toys ta eae tre eran neta eta 1365 
Tatasi, see Bolivia. . 
MASS SEVAIDI Sse ioe sss toe ce Canela: Stated oeteite. ays Were) 6 (5 eek voine: ate ore MpSulae] ne cetret a ie Pal cna emetter ates felte 862 


Tate mines, see Queensland. 
Tate River, see Queensland. 
Tavoy, see Burmah. 
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Taxco, see Mexico, Guerrero. 
PREV LeST oie ed in Wier eats eevee rrEN Meiners av Ee tneaveue rele aver eu aie, csi ote. suave etancleie eiteperarareretels 586 
SSL OTe OG HATS oD) comm nerer renee RINNE centre remected aval sr a-ror es eof chi relic visions eke Senay Nene oie 464 
Bedygl Olea ctete over one fs eae ei eer ne eee cette SLONOTT aT Lec elcl tie! a: oLel price sie) eyelet hepetereversts 1663 
BRAVO AT ODT see itce ier ereie tice cc crete color eraher ester e 4 ore uel eueneleieiaiatatel si eveiaceyaire 1419, 1576 
PRE VALE ay Nine p te tot Pe orate er eVasr tebe newns Satis vane ta ealiattay siiatepsraanal cusret eyshessreravel dais Gel etenene/ d 842 
RIVER SPLOT WWD BU ELTIN ieee eps nieve evertlers, anareves, oie ereieus oe Col ekenehel cieiaiel ohereheVeishelsleisier sists 73 
Teallite, Prior on a new sulphostannite of lead from Bolivia............ 1636 
Tecca, see Malay Peninsula, Perak, 
BARSKY Meme eye etree rare es chara voherner eheverereie evale eter aieutl el esha tl eral ere narel shai eevel oranal sieteleverstian siete 577 
Telom, see Malay Peninsula. 
Temescal district, see California. 
Tenasserim, see Burmah. 
MEMUSONAVVOOUSwaic Hiss oie aistalafele erelersiods sie evevets sl es ieanels BUIE Ross obs lOO LolasOe 
Teplitz, see Bohemia. 
BLGerTeR CoN emmeme Meneoe owe ame ade eM TRTERCIN untae, cireore tere ress ereels. serene erwin aan emanate lene ta 1576a, 1664 
Tertiary: 
PINTER ey stee thn p rere re ter cTanctemtetatstelste erebest os/'sl'stia).0i6) shale, stersneks, eve erelaceshe 155, 182 
MIM IMNVOlIbES OL) MeTtIATY, ABCs sc cy tiantis ooo chee cere otelerejeve¥enare vieusietelel sue ou: 
inewith salenar and pyrite in MerulATY CULES a ar > civ oucle elcicieetetele/elel eisilexe 629 
Gaseuel on tin in rocks) of Tertiary age in’ Liad0Ss sone coe o sre vivre ciel’ 643 
Lotti on tin deposits in Tertiary intrusives in Tuscany............. 627 
Seymour on cassiterite in Tertiary granite in Mourne Mountains, 
MSGS Var T ert ecavercvetnite eth ctevecerclere hs 6, oat sve. ev eve tore vovete) auaisitotetal elevate skolletepoieys 606 
Terubias, see Spain, Salamanca. 
PR CSCMORAGCHET lense renster verere atereretclorere avec.) ausiisue,steieras efeievelavelore ohevetalobe//auerersieiteye 750 
Sine MmUSETA METAR SSeS Cue = ue ieereraycraiey aie eye ei si.s/p (aire) s eleve leer (6s) 6: ey'sehexelis eel ele) oLoieieleliers 1281 
ES tates ce © OLIN GY sec UINTS Tiers pene cictey's vv a cisiisreTever sie) eters oc oks! «| sver sevens) al'aratey exekeralelale 1169 
Chauvenet on-tin in the Franklin Mountains: ://.5../5.........:. 1164a 
Comstock ronebin’ INNEENETAK I. eta sis'els clave a a orc cisiclere ene 1165, 1166, 1167, 1168 
ApeROMCHT MERIT HTMUe ear ceatel eeavenetnee ceetetiat eta’ e ctiajay cvai'siere,sLovevenstonese: sueKe ele cRelohelenets eyeheters 1203a 
WUT OrSsOW Cin in RTANS-— CCOSs ce ais a's « s/o clcrsic! cls ehe o tiei0 se: ella epers/erslielsjelers 1169 
BME ASO: EM GePOSITS sce citns cies sete coe sists cess else ec sree PUTO! LAS A206 
Mranklin- Mountains Stine im. see s/s oso). Sat. aN nie 1164a, 1169a, 1170, 1172 
COMI MOM e GIN Dieta Aah ala oc ate thats tia tcl otal elise otet eiotenel ctolebelny aletel eretelicns airs 1213 
Lakes on tin prospect in Franklin Mountains.................... 1169a 
MG LATI OGL HELEN G1 ac Gee chev ahsre mW cin tolelote ond lich cho Vaiss ole Ae lerere)e) © eleia/eie 1168 
NVLcie sper ® Germ GY AULT ITeyer a oe, eusicrehs ste. sce reieve ees cloler ele) el sfevsleteh sie lal anaes 1168, 1169 
Paviov on tin*deposits of El Paso). i002 oe lee eee ee tews 1216 
Richardson on tin in the Franklin Mountains.................... 1170 
Relaerw on tin Gn. els OAR! Wd Qo, peel (a rrOqnd 5 Chad. er a 1357 
Sireerunnitz on tin in’ West Texas! OFeSe eles. ati cee veces wemteee ss viel 
TALE CCORsE tiTy LTS SATE Shae che efetec sieves sles ese sre es e's oe ceisisie ewig 1169 
Weedeone tin ir Hranklin MOUNTAINS... 0s. cece ee cee stesso relies cai 1172 


See United States. 
Thaiping, see Malay Peninsula, Perak. 
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Reference 
Number 

THEODAIGS. Wash. 5;ssecaso seiereie ee velats id. Seatane auc atte tere ele (eg Serene ans ee ee 202 

MHOMAS TNC sean «stat Veveieheeetsie fal «lo vereire: algeshaneWanaioeue teveral eile ro ook SRA Een Oe eae 466 

EHOMAS, WOHASE slic cccrcthetetr ener e te cede ates cco cADPR EN a nO ee 465, 1044, 1665 

EHOMAS;  VGRDONL cic x, .iecopsretaisie miso oiensvete fe rome alate Lares vere karen yeh ea ee 467 

‘Rhomas: elenberte ble: nceetsiois ep siroe 4 <w' ford abarayebaieie lay omenenahabere areata iota ec ee Rete Tae 468 

HOMAS, . JSOSIANS «osc c1cicce eke iaeiee wie ole vais meee ee ee 469, 470, 1021 

MP OMA, Fics cojalsnozei a5 sielehe cree oeser ere so Gia eee Oe a Ce eee 471 

SDHOMIAS, 5 TR AL, crc aale ceperoh Selatan cies Strole teases Tet eT eC eee 472 

Thomas, R, “Arthur. ss: cicaseceehens cls so 5 epee ogee eee 1666 

PHOMAas: “Richard: Ars ci epiccdatere cts oreie Sra tole ot ei o aia a Se ET ee 473 

THOMAS V sic5’s,'6,5,014 vero oe ayers: Seeks ature wie eines Mave oie oa EE Oe eee 1580 

THOMAS) MWe is asc soovsgapsistere cine otal ees ane once Aa ee ae 474 

Thomas, (Wan. and as urnowiawde Crea eniaieiies ones deer eee eee nea 475 

Thompsons Creek, see Queensland. 

PHIDAWIE, Ps rdixao to. cvacucvsicustons ter weeeoe tere ieee oeek- te ean me 843, 844, 1577, 1578, 1644 

MOUS IM ALS ca<,cvaca aye euapeneveretehe ice or oat ehti wie ioe eee TS STS eee 1579 

Thistle mine, see New South Wales. 

Whonard;,, eon (Beco: Jeansrand) icc ocelot eee 612 

MAUUE C8 U 5. AGhsio:.5, diosieva ce: ose eons Ruste eta rahe ore cCICSGe Siow ae ae ll Soe Sb 

AUT OWe! TOTO cies cnet) estes akenegeye cba chs, SoD eKade Pe Cee ek DEC FEE ne 1022 

Tilde area, see Nigeria. 

Timbarra, see New South Wales. 

Timberine, (‘Chaplin onamethods un) Cornwallis ocr eee 358 
Ireland’ on method-at: Ben Lomond, Tasmania.....-...5.0 borne 1098 
See also Mining of tin. 

Mbaha\e 
Asesvol thestinedeposits or the world':p 2 seen eco ae 1625 
Artificial production of crystals of metallic tin............... 1626, 1645 
CTY 5 Obs. osc wiioneuscen edad ve (tire fey’s iairay sucayauaye Coven emens acon coteac che NG eee CLES Oe ae 1521 
Cry, of; similar einvother metals .. ico. se.tepomeies eS eae 1481 
Derivation: Off MAMIE... ¢)<t0i.< tele: ayecorsheysionelteysvasesteyetee lero A ae ee 1412 
Dimorphous form produced in manufacture of metallic tin erystals.. 1645 
Bitect of amtense iGOld: OM’. 3/6) s.cccicis oojavoue o/s © a.6.cueva ols Shee eT ae eRe 1492 
de Launay on the ages of the tin deposits of the world............ 1625 
Separation) of tungsten... ss, d,s ses, 0 2.0) elielelveres hon oeikel mela ia ee 1575 


Separation from arsenic, antimony, etc.....1445, 1447, 1455, 1459, 
1465, 2467, 1474, 1477, 1485, 1486, 1495, 15038, 1553, 1558,* 
1559, 1572, 1585 
See alloys of tin, analyses of tin, assaying of tin, assays of tin, asso- 
ciation of tin with, chemistry of tin, crystallization of tin, dress- 
ing of tin, exportation of tin, financial side of tin, history of tin, 
importation of tin, metallurgy of tin, milling of tin, mineralogy 
of tin, minerals of tin, mining of tin, occurrence of tin, origin of 
tin, production of tin, refining of tin, scrap tin, smelting of tin, 
supply of tin (amount available for future mining), uses of tin, 
and the various minerals of tin. 


~ 
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Reference 
Number 


Tinaroo, see Walsh and Tinaroo, under Queensland. 

Tiny bioxide: Ditte on Some COMbINALTIONS OL... ., i<i...:-:c.c:cte'isleie cleo «lol viel olen lehe 1606 
Tincroft mine, see Cornwall. 

Tingha district, see New South Wales. 

Tinogasta, see Argentina, Catamarca. 


Tin ore; phosphorescent when ,heatedsi2. . fase. .celsislectelee wel wsln ds 0 935 
Tin oxide, after quartz and allophane in Cornwall...................-- 1629 
Daubrée; on) artificial production OL cg scusisesetee -tevedenelelsl seleishels: sletnaie she 1316 
Devillevons artificial productions (Old <2 icity. sis okebewrelel el chedsle: sche cbehare 1604, 1605 


See also ‘‘ Tin bioxide.” 
Tin plate: 


Allan on production of “ moire metallique”’ on..............0ceeeees 1429 
Flower on history of origin and process of tin plate trade........... 1390 
(Gra a es ON ay he ois:s ois sickeier sie) s) «ate leleletste Ia Ta Maks eele) Deke, Shops lel eNelaieh tolededeke 1324 
SOUL TNT, CLG OMe aera aera alee, opel si epet's\'s (1c; esse cia, aavacl al slthaieschonetohoael skota tale teterelions teks tole 1514 
Wimitede States. im Gust y Aint aches one ele: op steadslatcioke shave ote etclsstela ol eiloy ele feherere 1202 


See Scrap tin. 
Tin pyrites, see Stannite. 
Tinton, see South Dakota, Black Hills. 
Titanite, see Association of tin with. 


Titanium, Daubrée on artificial production of........ 000.08. .e eee 1601 
See Association of tin with. 

FINS OV. CAIN SE eae tear o/b ote. cy el'el sia)ialova, qs a'aic/ ars) sla alaie\s ela alataleelelehshesa =Malie teste! ols 356 

“Toad’s eye wood tins HiclayONyaAgVaTleby) Oli a cieltels cfehetscle <ietel. shatoleletil ade te 1607 

Toboali district, see Banka. 

SING le pc Deee i= ae eat we OP A a Sire, Fey's of tus) =/'o]'e0yeh 0h 2, 0hs)c3 sien ohio e Whole ale teb ole ta fet) ecnelfelatait 1023 


Tomuko, see China, Yunnan. 
Tongka Harbor, see Malay Peninsula. 


ROMGATI, LUACTOUK OME GIN AM 4 ops royej os cies 0504 010) 0: 01 010101 ac ep os enesolel sfelololaie ollelioje) oleheneveierst stare 516 
Topaz, see Association of tin with. 

Momme bOwmin 2 Ac. Hiss siersieletg cities cisiis eicis'pe 0s © s'o.c creielsleredolanstejetare eletoKotey siatereNere 952 
Totoral mine, see Bolivia. 

Tourmaline, MacAlister on origin of tin and............see eee eeee eens 1341 


See Association of tin with. 
Trang, see Siam. 
Transbaikal region, see Siberia. 
Trans-Pecos, see Texas. 


Reams, tlle 11). /ccfeve wictetcld cele wise «Fie al « sredelsiets leteheus |ouele’ ohelele ota LUTS ELT Gee 7 
Black Umbelosi River, tin on watershed of............--.++-+-+---- 1186 
Bushveld near Pretoria, tin in the............ 1175, 1180, 1181, 1182, 1186 
Bushiveldwtin: CEpOSits . ..< «je. stejeienele. Sac jeoeioseiceislale Slel bls lel «eles © Hyannis 3b 
Davey on Trans-Zambesian Miming......... ee eee reece rere eee eees PATS 
AOR ee nG TIA Abo ooh siahe) ovo for<!erc)aiels) srshetctel’sis) ets oie! elleleclsiets Fl ep 2a, 1178j, 11838¢ 
Mnieldoonmadisteiet) tim Ula: 56 persis, cehete eveielere oie .s)-061 212 sb tele 1180, 1184, 1186 


PATS OTMet Visi Ticy at sseceacveeedn tystor eens obedctenes char Sys dheiehet enous) bis eof ei <hi a» siehevslaetehens 1320 
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Transvaal—Continued. Betereuee 
Griffith on the Bushveld properties ....... TY ROE SORE Ml NI OR 1186 
Groenvlei tin AeldS...cteycechencnen lh, OOO A OW Be ee TIN 1178f, 1183a 
Groenfontein, tin plamitey v) jess cieiei cs cies ae eee eee 1178b, 1178j 
Hallon tin’ near Pretoria, and Viaklaagte si. . ai. 22>. ne ee PSH AS i: 
Johnson on tin near. Potgietersrust woe eawees. ah haere e omnes 1183 

On the Rooiberg, Weynek, Dornhoek, and Potgietersrust tin 
GEDOSTES) soto aca bLAVR EIR BY, OLS Seah: SUES SIRE ES AAS caer gaol 2a 
Jorissen On intrusive, Srawaillesy ims sar a, Res Sek kta eee ae 1050 
Kynaston on tin deposits of Zaaiplaats in the Waterberg district. ..1183b 
Lawn)on ther Doornhoek mines 3): cya ce cai oer arte er ond Gielnoher ct onleele 1183¢ 
little Usutu. River; tint on: watershed (of +...) +. secrciomnieicl sioner 1186 
Dale al, Ytim. «ODL se a arci.cr 2 EA PETER, HAE oy A, SONI RE SIAL Aid tiers 1174 
Jey DUEN ON MINES Tr Als RMS Ae ee Ns ease, pa LON Uh IRE SA, SEED A ea 1051 
Merensky.on-tin in: Enkeldoorn-distriet..:s.42ssccceecc oP. ee 1184 
On, Potgietensrust time eldservaapyew-ren-b-sorstore's tole otehoretetatetere re mic areca: 1185 

On tin deposits of Rooiberg, Warmbad, Nylstroom, and Potgie- 
COESIUSE Peed srayeieeley stay ane tava al ats oso: sl iciie'o Sus fond ake ee eA eee 1184a 
Mills-Davieson) tin“ GepOSits: Of. 2.1.) cesconse o's om oe oat ee kee oe 1185a 
Nieiw Derr omni re ia gies hoseicces gone ok en Reger isa ete) SARA wat ere tte at as 1053 
NyIstroom, stint, maimim's ate cscs ooo evel oe othe ety Se eet 1184a, 1185a 
Occurrence in. various districts) of 2000. 2.00025. 4 0s ee RT ee 1178d 
Poteietversnust; Cin Meare ches s ciello ois chats ota) oe ens 1183, 1185, 1189 
TingdistniCt. Hea none tier Sata 2a, 1178a, 1178b, 1184a, 1185a 

Praagh on tin along Transvaal-Swaziland border and in Vlaklaagte 
and -Hnkeldoorn districts’...:. 1. o5.<..< aus aol ee ee teens 1186 
PretorilavGistuict, Gimiallyacien.cerscstonsy-notevenenstaterstictctoke 1175, 1180, 1181, 1182, 1187 
Recknagel on the two deposits in the Rooiberg district.............. 1186a 
Rhodesia, Rusapi! discovery ‘of tin, atVeiee ay. ORI, Foe. COL eee ae 1178k 
ROOMEPOOTE: Fin. MEPOST He, sins ox 01 covey ered ovanotanopancnanotetevenct acer onbhcle chan ometaie a moeaeay cite 1183b 
FOOIDERE>-Vimbaitires aetna estate Wcketonseaee 2a, 11782, 1178i, 1178j, 1185a, 1186a 
RoOoibensitins GEPOSiS as ss 06 <3 ie wens aeesal ten aiseses oH eee ee 3d, 1184a 
Rumbold on Bushveld tin’ deposits; 722.260) .o. gaen oni eee 3b 
Simmersbach: on; tin ini Pretoria Gistrictirayte 1S ..kiseskye a lcretrereee 1187 
Stewart on tin on the Great Letaba River, Zoutpansberg........... 1188 
Steynsdorp) Creek: stinon -watershed) ‘Of 2. sc. cnc els meses aie 1186 
Stokes; om-tin: im)... sdeaterds « scesee sete ound Monee amos eee ae 730 
Swaziland border tin alone. 22h. hese eRe ek eee ee eee 1186 
Swinburne on tin at Zaaiplaats near Potgietersrust............... 1189 
On, Waterberg: tim, Held). vLAA we Ah MHA Aa eae 1189a 
Tin} proguicineiGiskriCts: Of. vir was where AER Ee eee Cas cepeiae eters anes 1178¢ 
Viaklaagte; + tinnminiematsniin cet crrboheiniete cis tnee oe 1178, 1181, 1182, 1186 
Warmbad tin district! :: i: i2.5052008)4 122 UNS LRT Se ATR EE es 1184a, 1185a 
Walterbers tint ates tees Re eet ils FO eee ee 1178g, 1178h, 1178i 
Tin\depositisy ssekisds sis hes Mele oreo hs Aa 3d, 1188a, 11838b, 1189a 

Weston on tin mining and dressing at Waterberg, Zaaiplaats, and 
ROOTS ths Seti sis Rhee ateres ove sal stisnetieuc a setae areseusls re ateyls ais /avulevaleteretersis 3d 
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Number 

Weynek, tin, at.iccsisssscscssasse3 Rey arerein s Abit Ale NRE RGR Sere a et ee 2a, 1178¢ 
Zaaiplaats tin deposits). 242.0. S228 20, % 3d, 1178e, 1178h, 1183a, 1183b 
Zoutpansberg, tin on the Great Letaba River in................... 1188 
ZAwartklook «tin deposit .Avend, PTB ET Bb eiBOU Oh Fe), Re Ne es 3d 


See also Africa, Pretoria, and South Africa. 
Tras, see Malay Peninsula, Telom. 


PIMASCUSLET 6 AUD aiararoveinyeeai sy cue fovallor saucers o's elti‘e: $e ace ee ee a ee anne eg 1700 
Tras os Montes, see Portugal. 

PPLCACHOL A Wiss edelccrleroie felsic cieieceie scree pion be 65 aN Ee Se (ah eLOA: fs 738 
mrechmannes Gx cOss x vcaus ht td adh hohe ee cod Me Eee Cee aes ENE 1645 
PLCC TRENT CHE OE A. hee gi ohene act arm tate tata a eee, cea & Utd Wa es teas MM ho) Ae « 476 
SPE SESE LS Mm MITE Cer aren wets fey elrs se halacie Vora salle dene oto lers fete ecetotete tote ela rate Patrons 477 
MEO SSELY 5. WWeatctetads taite tals wore hote MeO atone eter a tetele role tetetate SEK ote onsen at Same Wie Sat tects 60, 1667 
Treloy, see England. 

FPRETTETHHCOLGs* Gre Be eh orck cho hate aeenor oho! anata’ olelelalot able leeletetefeterstotstenstetetstatel ete 203, 205, 206 
Tremenheere;- G.- B. (lemon, Chas? andj? oY. Yee eiita ois, eos 196 
PAR OUVETI NC CLC Grey. Eero ten ireie rraterel ete rere otore gt erate rave Wi oe lal oie Oeil aoe ora teveveleiele ales 204 
UGE TCI CET CO BEd ok CV TINOUT  calia'e craves re Pals Adavara tails (Sta%s << Jererole savas muemeaatotone mueledetetate 739 
Tremolite, see Association of tin with. 

AVE OTL G11 ANG CM Led racpay er Rey teeN eves aiieve susiars! Shas chores) aviaiel ove gis: ale,ere erator aleve wis tel tases ore tare 844a 


Trengganu, see Malay Peninsula, Tringganu. 

Trereife, see Cornwall. 

Tres Cruces, see Bolivia. 

Trethellen tin works, see Cornwall. 

Rriassicuting inuvelns inswwuimestones Of THE... so. co «cet ss wise sale ceo cla ells 268 
Tringanu, see Malay Peninsula, Tringganu. 

Tringganu, see Malay Peninsula. 

Triphyllite, see Association of tin with. 

Tripolite, see Association of tin with. 

Trojan war, Plinius on estimation of “‘ white lead” during............. 1408 
Tronoh, see Malay Peninsula, Perak. 

Truro, see Cornwall. 

PURTaUIS CULAR) LO chy Cre estore AI Neal cherersl cee cla's ole co Bie ee oreih vintatale wi eababens ohuhe re bemmamecers 953 
Tsementong, see China, Yunnan. 

Tungstate of manganese and iron, see Association of tin with wolframite. 


Tungsten: 

Associated with tin, see Association of tin with. 

ESM CoYMMMr Rene nie ear net niece cre a ate ote face Sate elie forte” ovrarte Mi elsc eve uevehs stieteve Toretcneuete rey ets 126a 
DelvyaixedesHentie on use in iron! And “SUCCs . icy. esses ore eres ers lore) cilaite 1476 
Fairibault on occurrence of, with tin in Nova Scotia................ 227 
Hess on deposits of, with tin in South Dakota.............. Ae 1009 
Menmieche on separation (of, ‘from tin Ores'.%.).1.%/ rate tetele = 0 0 es arletore else os 1534 
IN OV PES COUL Aare Se ai cc ain cetrle SaeeiRis aie wha oto rale har mito ove ita ehaleneioerers 227 
Sadtler on deposits of, with tin in the Black Hills, South Dakota..... 1016 


Separation frome tins. pis. i RA, QUA, OE ot ae eA, 15384, 1575 
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Tungsten—Continued. Reterenes 
South ‘Dalcota Gieinaa ses di ph did iubec arse ee cara ae 1009, 1016 
Talbott on the quantitative separation of tin and.................. 1575 
PPASMANIA: | 2. 2.5%; <})\hdipere ye hehe peters sia be steppe autbraeee ado eee 1095, 1148 
Twelvetrees on deposits in tin bearing region, Tasmania........... 1148 
Used) with: dromise. Pose lang th Geet «abe Sa Stee et ae 1476 


Tuscany, see Italy. 

Tuscarora mines, see Nevada. 

Tupiza, see Bolivia. 

Tweed River, see Queensland. 

EWE OO Y Wear litera 3 eheiale Pee autncn eheretote none okol one id ecole oe veces Chesca 478, 479 

Twelvetrees, W. H.....1137, 1188, 1139, 1140, 1141, 1142, 1143, 1144, 1145, 
1146, 1147, 1148, 1148a 


Dwelvetrees:/W.cH sand WPetterd. We beesoee ooo: oer eae 1149 

‘Twelvetrees; Wr. EH. and oi wardydi Keith. cynics dele oon ee 1149a 

DLT x A epee aie eat ate Bice Saas a olin alo wolisve lates sie.co.auelde Oise arse CIEr Ore aT 1420 

Tyre, tinva current commodity of commercewin: : aie bene soe ese 1380 
U 


Ubangi, see French Kongo. 
Uelle, see French Kongo, Welle. 
WikexGTitusiy cic rcierccvove sayeuereresretereterelose clas 254, 1024, 1245, 1646. See also 1616 


Wilriehy Gene Ve ah ies cis ote repalete este sate et Ee 845, 1150, 1151 
Uncia vein, see Bolivia. 


United Kingdom, see Great Britain, England, ete. 
United States, tin im... 5.1190, 1191, 1192,4193, 11194" 1095. t96. 197. 
1198, 1199, 1298b 


Beckiion ‘tin amiss. atari cise oid te aphecaeatar ac ead cee eee 1299, 1300 
Benedict Oms tiny Miles aia 0:-. cs siaiees se Ot eeReereek A Ee eee 1200 
Blakey Onv timid. sisi yves sc o:s.\snedsyeeae Meio eco eA STE oe ene 1201, 1202 
Census report ,ometinadM.....\\ociss02 se. carted ae Pee crake ae 1221 
Days (Om Ein, AM gi. v.pne Pees i's: a: icyaioropanate tetrav males Skis hacia Olakcl eeer 1203 
D?Achiardi,on:. tiny Anetia+«/6 soe Rsk ee ee eee 1313 
MOUgl as On Hein GiMk evrevals ccs ois aare eve, seyeteloiels ARRON Ee eee: 1204 
EXIMMENS POM MU MAM syeke, 5-2 oveiiosuenanexedened cuss ©s, sailok eas eae ee 1205 
Hmmons onggeolozical distribution of tinginike c..ceeeee nee eeer 1206 
Ma WwOS'ZON, sLimsain cesees sepals MBs tous ous cohouerop cy ols vsusueseyes lous i Crn are LAER EAC tei 1320 
Ruchsand,deaunsy,on, tiny in..cta. hi biesenioneseec bee Lee eee 1323 
Garrison: Onitimgine st sca eueuceore chem eeuepars seeeieiae yo Me CE Cee 1207 
ETOSS OMY Gin: TN Gy varie cite at a ucrerea ohae felis oa. Bouse Aas eeeuesepcue tone 1209, 1210,.1211 
Importation of tin) from Bolivia discussed ..4- jeje. ctesie.s cients ier ee 139 
Kemp, Om yti my Ans Cee eid acs 5, oc euahauans aed oto erbclc heke CLODROITe ete Re 1212, 1213 
deuaunay. (huchssand)): on tinvine. ale. eelciciier ie ein oa ee 1323 
Leonhard. ons tins Jie sci Sek stand ee acid oc & ds obit oe tae & eee aati 1214 
Lesley on furnaces, forges, and rolling mills for iron in............ 793 
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UO CRP OTE (LEDS AT eae ccte'ss kX eee IE OIG AH Te follow fs v0 fha sce seiale bavi 1338 
TEOUIS OM ELT: TM ie sie ciete Hee a cA IR OTS. cL NMi Roe UA ere Maths SON OH: 1840 
Ne wiaand!s Ora time Amrer.s f+ boss ratetertetelenetoteretotelonste tare tatatéletatovhh cits SMa «hee 1346 
Ohly” ony tim ans oes cee abhte sterbtarano ENED, PLISAD, SOE 1215 
PhillipstandaLouisvon imi ace Mee Oe eae reer eth eae 1350 
IP TAR OM es Cina Titestarspatnets ets aortas an Manse RAR, UPot, Mc hhh ean TT Ane ee A 1217 
EWAN SE OOTIM LLTI TI ys reese tet ape e ttre fatale: Man Dn ean STE INL oa 1218 
UAV INOUE MOM pa LilayelM etre ters ewes ere eele ore als ray ot oR At LAT ete eer Tore 1219 
VOU KermOMen ties soaps Sy qckele clctenase/ciiece. ts. oa) ool oer ease rere he tenets Rr 1357 
SCrapmuinwrecoveredapinis ci senile c cdsiece acctusce &.grteseer eos Ren EIN eee ee 1497a 
SEGMENT SPAN dee rar ceOmmtins IMlerts a crtcicle stercci eis oatetie o cicteus enone ot cicne 1220 
IWC OLSON UL Nee UI Men oupeyctey cic ct ley sie tate, alisvare ole) eves a: adel crs, suavonerdialave: Misit ico nucne Blake 1372 
Whitney on statistics of mineral production of...................: 1701 


See also Alabama, California, Colorado, Idaho, Maine, Massachusetts, 
Michigan, Missouri, Montana, Nevada, New Hampshire, New 
Jersey, North Carolina, Philippines, South Carolina, South 
Dakota, Texas, Virginia, Washington, and Wyoming. 
Ora wvsUit Pn Gy COTE Oley vateved rere betel acstcictoteheie ci clecal oie le ieveyede as, aiauejer av'nauavsh are elale chatevel eves 480 
Upper Graupen, see Bohemia. 
Upper Murray, see Victoria. 
Upper Yarra, see Victoria. 
Urals, see Russia. 
Uralsk, see Asia. 
Uranium, de Launay on occurrence with tin in France................ 518 
See Association of tin with. 
Uranium phosphate, see Association of tin with. 


NOE? Sy EC ET ONAL 4, rotatte taceirecere tate reiferreire te oto he te %ce Have rovota ve ita tehe id 0 Wi ble wel eran ee aE DD 1366 

Uses of tin: 
Appleton: on: earliest) American: coins <26sssc206520 58h SS Re RE. 1374 
AEC Ob OMe reeset tree tater tot or ets) aletate Tels’ slate lat eT alate lene hice eco eS eee teen 1378 
BO CTEMAAV CRLOM: ereer neni rie tai tis. orn (elsie eepeee ue ces hue aacahn le. ctleweue eaten: chal 1305 
Coatine inside ot copper wtensils tin’ Tndiasy. 2% /.% cree ts cee ee ce eee 588 
HE ChinwalSeraOMbrrerrarsaic eis stirs. orencrctsre 6 oveiever aia aos eee reieroxe.e se conctonesonenanelte 1321 
FTC TSS Ay Cig TEL TLT EL Veal O Mircea ore ofiay 1 i 0) aviation ella) arre, 0: ace: 61: svialfene coicils leet silersiews, orsloneies 1323 
Cn rearalin OMererstse tae can stn iouavel citepevcheist oaisites sys: et site lee st'e veh slic’ scla:wite elie) sile ioc oretuadenpliel ota 1324 
SATUS OM OM ey atoteh evel uerereie ess. avaber oyeyecevver ek arer sy sisie) 6 oh's\.eijsete ve" 6, <lieie oa a; eevee le cayal aya 1621 
NGAI CS MOMS serve etal rere rover aic seh ea eyes, sireks ieee ie she yStids os wap 6:.5.'6\.5. Slierelfay steve’ ouaetsuenens 1334a 
Rercalloap MeVUl Vy Cwmill SCS ioveausratiave: cveysiciehosl eres Ie alte eke olsljessi's foe's sare serail ss) et arennueey 747 
SU ITIA OO TURMR ODP ct eevetcrore cvar-eyoce  shshelelies reiovetsvetaiioy oslo’ s © oa 0 ei Gupuay chess) quqe’s papesarenaunge 1562 
SMM EZ ROM -geracarciees, aielier sva\chssasal's) lien etal she Sila, are1 a ishel'e, oie, 's/'a58 eh dye « epaleliord revs csitsNonouas 1359 
SSCA OTI MOM ert crs steps cies ore ees ee reeeer Ayo oveice ie Silay cy at eves yayeiarsi'shha) syeyslopepepeyetey alate 1361 

OSSHeT eWeRAt Ee sand IMACATISTOT. SIDE pA S retard «cist os sxsvere tebe ©, cya sudiay oxepelle «oye 481 


Uwet district, see Nigeria. 
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Vv Reference 


Number 
Males (Stephen iS 33 chek tree teh Ok Ai eucinig Sl nate bl tate ea Sear ate Hate Cs 61 
Valerio, see Italy, Tuscany, Monte Valerio. 
Wan ider Wyck JO.) Ir oon cree tai ot ihc trees Geer Net enn cage RN en ea 118 
Van: Hise, Charles Richard): =o ciecuicoe ce eee eRe tee REE Ears 1367 
Vanning, Collins on its value as a mine test for tim ore...............-- 1469 
IPCATce' OM! JOSSES*IM'. Ge cieaie iste ccc eee ee eto Tie Te Pee rae 1660 
Wert INICSSE Wie Wis sadilic sta cors Socsteueeevie rete ette: «sues ie etrns CNMI LCR S tei ei len ene aes eet 254a 
Wan Osdel “bidearvBe tive cee eee eek lils oc lke) ee EE EER eee REE eas 1580a 
Vaulry, see France, Creuse. . 


Vay, see France, Lower Loire. 
Vegetable Creek, see New South Wales. 


VIET DECKS Ra De ME a ee cease ene meneiaite es cl etre ee eee TE aU eT eT eE Tae tee 119, 136 
VET. COC, CMA is oe ova e tera aira Re tome OT ese rorene Gectis Gh et bo eA ERE De 740 
MELCOGS Ee IB aa eiect ce eve. to) Sgateg eee SOEs ae ea ae Bier et ore EE TT ee ne 741 


Vesuvianite, see Association of tin with. 
Vesuvius, see Virginia. 
Veta Hstafio, see Bolivia. 


Wa BtOr iach oleceree rere stats ome aie rele mere ete te tote ace ce chan rere sre aC ToT ae ene 742 
Victoria: 

Albany; stream «tin nears. {oes ceed oa. os ee. ae ek 50 
Beechworth, tim ates yscrs is ole es seis e055 oe Sees eon eG eT ct A Re ene 1233 
Benambra, Cudgewa district, tim’ in’, 3.62 005 Ae ee eee 1226 
Benedict onritin' MePOSitsmOks aescie,.ss yore cscs suede ooh cde Creche te reREReREat ee 41, 1301 
Berwick. stim ata rciccratin arcane ote teteete ogy s.8 > Gre Soeuer ete ane eae RRC ee RPE ame 1233 
Braché, on. tin atehldonado). be sae oe seek ee Rela ee eee 1224 
Bright; timvats oss 55d Caw: A erdatelaacelisteie els ordbls Cb blero Sea eee ae 1233 
Bruthen, tin at Walls) Chunch; meatr..f iio t. aos. de era er ae 1228 
BurrowacC@reek;. tinvoniioe cmscols we bee » oui ee es bre noee DER COREE 1233 
Corner Inlet. tin fimomicck serereiats Giols os es cielo teh a acl eta 1232 
Coghlan On tii AME Ae oe reystalerelsre avet sine «oy st eye ere pepoin eae eesiers or ereneTes 1677, 1679 
Cudgewar district ysiingineecsseriisec cc cet sn cites 1226, 1229; 1233, 1237 
DA chiar dijon: tine Gms qerc pines ccts ¥ yey 6! ¢. cack avo Mase OO ee Oe oS 
Davies tony Tim TMs Merc tas ioe etek vetevole de: 5,6 tevanenal vist a arene GAO ORE ei rane File 
Dry. Horest« Creeks stintonl scree sce aie «0 ees oherenetorlc tet ot ea ae ea eS 123 
Eddy on tin on the Latrobe River, South Gippslandite copiers 1225 
HT AOrad Os Gime ve patess wioiels chavs sac olevete nettle eheio eonenershe inch eaaree 1224 
English on tin near Ovens and Albany and in Gippsland............ 50 
HSkKdale, tims Bb. sisvoveese creviuctsoace ose ors wile Gees Caer ores ateaeee 1227, 1229 
Halls Church; near sprubwen ine vers. ciclstcurcrtomtelemier ieee teterenieee 1228 
MA Wis’ Onl Gin Uae etaorcte sess teve: 68 oi oa c0s wy oceths eaters lene ie erat orane ata anne Rene eae 1320 
Brankliny tiny inom trrcactero.ciels core oo cinicie aan ere cies ree eaten nineteen 1232 
Gippsland, tin in:.::.:.. PON sos SEE? Rae eee meee ae ae 50, 1229, 1237 
Beenah} * Tim Weare es see Lee ee Rial ae Ran eee ee 1223 
Frankdin (Rivers 7 tlm Onin. ees ek se Area ae nae ote 123 
Latrobe River, tin Onl. vce se. ss emaiele erode Tare 12255) 1290, leo 
Mount’ Singapore on’ Wilsons ‘Promontory. . ce. voacae cece scree 1229 
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Number 
Gregory: on: thes Mount) Cudeewa: tinis.cic «eyo tts opawie tate <jecaveevertveeud tuerene 1226 
Herman on) tineat) Halls Church, near Bruthem...2... 1... 2 sty ale dere 1228 
On tin at Mitta Mitta, Eskdale, Tallandoon, and Mt. Elmo..... 1227 
SISO TMOM s LATMPIIA en ateteretae, ev lene yak Neh aie) dud aioreters oltieiron Sheahan Siok o okt dauerap are gctenehe 1229 
MOWis eECL HMDS Sama) sO pe DIE es Jovan cp ones'eke ie -sh csuetay ovata eves “Siars lerene aye ehe steirs 1350 
Tame VEGA, SEUIVieD ai ULIS OM se cose) coke yoke sie ote ens lalol cage a packs saemtioe ae 1228 AZ3T 
Mitta River Valley, tin on Wombat and Nine Mile creeks........... 1238 
VEGI EAE TT Oye aT ee Cheats ravayetcrat'evay a:b) oyray%y a PS. sacueT Se laienbWolepehe donee clay oREpe-tapeeai™ 1227 
IMO UT Gy aT ULES AE TINO ME: Rye revs het ercl aa) 3: bt0 te) ah otetey alen eelsteice fopeucipmrainep eho dene 1233,, 1235 
MOUNT SIN SAVOLS SLIM ab sor cic sbavciel ole « ope tovopetopeceusttel ened eyeheach Stroker sens etetewcr® 1229 
AVG RATA CV VELL SHCA NG reveal swore cates, sy nccsteVoboss voncyebevolavenerseeu cop si vremebe 1229, 1231, 1234 
MOmME OW lise Creeks tim TEA 2 5 eo joo sp apicraaepstubreretd sar) Sey) 4 pep se 1258 
Murrayion thervvount, Willsstim fleld). oes ccd: enc ers s0 0 pore jogo Bde smoperepeppdepsuoneys 1231 
Onstinyinysouthwest) Gippslandis sis aleve ale + wleieles sick Ss «i pone lenebeustensaeas 1230 
Murray, see Upper Murray. 
Newbery on tin from Franklin, Corner Inlet, and Upper Murray.... 1232 
Newton) on» metalliferous Minerals OF <n: so wye ccsre:ctetesdtef © se eye eps Guevone argh 55 
INicholastony tim at various Mocaliti|esiin 5 5 saseja oe es oeye ove -oepe)SIeeqsientin gd 1233 
Northeastern district Mount, Cudgewa,. tin: atjes ccpss, < aiey..+ 1, 0.5,s0.sleieers 1229 
DES ie Sb iG ad Dae carey ice neptsrerep tadiapa)e¥ons telicy ops Te you eteasverbr oyayss¢ 122.7, 1229), 1231.) 1234 
ete CaS CF whl TI Ses tolegaycuaes ots ase ais. 0: svaue)o sb Wty vrsge)eil bo wre Byayegeesaeite 1229 
AVRO UTIs VIVAL LL Seb Guns CY ty evap orator adore tomcheponey pranctakemsEsico\’er oily er Srereccre 1229, 123412) 1234 
See also Mount Wills Creek. 
BUMPS Aa LOUIS NON AURAL LM oncce «capo se ponpret = ss 9 sid cquacoleye of eieaaToiape pe) cpeyanedagele 1350 
LOT PECANS CM itllag LIM eyes oP chca raver oc swage C7: rane oP EH lansp hte eysbs op dp. spags: stepey uaa eTR 1229 
EV GG Tet O Tee LLIN TN poet ale sitaie: Sus ae) occ e) & o/eisla)iai ors rapiay de BUY etagerk Poms e opqallperoted 1354 
FOE MO TMG IE pe TIMI een: ae eMC ts ifos ss, 5y70 (e's ies dire vonce Yolfa lose) xe)a\is eh site 'etwrcheF ogevaxsy tick ctaue 1357 
RGSales OnetnerMo it Wall sibimr TONG (5.6.6... 6 ievenee,s 00101 c.e-cke$ou sep,» aysyeuebe 1234 
DEV AStOVOls ISCO Ya OlesblIs Abies « ye wievene! sais vucyavtsbepekshegsh-p eT? rcnon- exe tcnsgens 43 


Secretary for Mines and Water Supply, Annual Reports 1899 to date.. 1222 
Skene and Smyth on tin on the Latrobe River and Mount Fatique... 1235 


Smyth, om tinson thes Uppers Murray RIVED <i<:.:6 ae.c.0e eteies = sci e tye hele 1236 
Smyth (Skene and) on tin on the Latrobe River and Mount Fatique.. 1235 
Srinline.onstini lodessatmwombat Creek gin ver ci. vlc. esisio cis, ale/s!akelerelnlieietic 1238 
PLM ANN OO Teams mn al boven seeue vena caste et oe avoir s1/tiforeieiierievel ey evehenovoneheneyret ole atuitel efakedeliae 1227 
ENTS INS Tee VICI tsAyeeE ION sT OTT yey eue tay c) ce ckeliohi ltt oylelsh-<\ choy oliel's) ese? ef eb eb ebial o] skov-ekelet alse 11232, 233 
Upper Murray Raver; GN ODM: o1s5..<)210) 2000) 0: 200 wi fo) bulb, evan evan aiehorerbitel Asx aere eee 123 
DD CTY SU TeT a DU LINER INS eyscaesoeaiey cai che ala 'alole ie olls,r0! olde) @ orei-0e. v:/aieieie ine }otovocchepateanieta 122 
NOM DALRO TEC Kem UMM lOGES Fate cteysitevel ele re = sheyie:cier <iie eis) (6) oils,'0\/'w(o)s sok oi al Ole) | cattle 1238 


Yarra, see Upper Yarra. 

See also Australia. 
OD SRD VV aiste Pe eTaR Cor ek eared tote Rarer sTict oer orc Pa tia Sravoli ea! sa oho oid -e iovel signa: tele a) «ABE he a ete 578 
ASCENT eet LOO aye hetoee Petentame oyaie Reese ve te deetfonorrel ere, (ons Sine lello\le 1<,/enietoy'eie. ey guenc je lgyeparemaeyts 1581, 1582 
Villeder, see France, Morbihan. 
Vilque Chico, see Peru. 
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Number 
Vilque district, see Peru, Puno. 
Wan en ty Mis .2. 136" Re os tae Naren ad ACE Lm NS Pet RIE SH ear Tree ROLY a 1025 
War Sines, Simm oe an aa ante eto are ree erat Ta ny Rage Oe ee 1281 
Benedict omsbinktinttreey sere chcletr aan eles oe eee 1200, 1301 
On'tinton “irish CreekhockbridzerCounty.2-. eee. eee oe 1239 
BIWeMER IG ee tina soe seat enacees eeran ee ee Ee Rt eee 1241, 1248 
Brown on tin on Irish Creek, Rockbridge County.................. 1240 
Campbell on tin in the Blue Ridge, Rockbridge County............ 1241 
CapronySprings Stinvabes Voom ine hice one eRe ee ae 1246 
Crookestand* Rochrisvonntinwinee in oc ee oe ee ee eee 1242 
DD eye b (oh clad ii abel 0 Wi Kerb ote ir Urris. Rhys Jo | a ier Meee et a so ltt Ate 8 al 1203a, 1319 
OnitinSingRockbrid2esCountye ees coe eee ore coreregalicsilees 
MMM NS MOM clay Amy, sors 6 eee eapererteteorerne clece es eicrere ere eter de ses ace eetS 1205 
Garrison ZONA CICA Gi eed eee reese Met yee Cee eISi eC nIC eee 1207 
FEMI ROM ELM ISLC eave ere te EIS e ee ee ee ISTE 2S 
eonhand# On. sGInN ine ee cater re ee eet eae ee oe ee Sor Lena 1214 
McCreath and Platt on tin in Rockbridge County................. 1243 
Netsom/CountyztintatsNellvsehionderatyaci soci ereeskeoeine ian erie 1246 
a ON EI eee ae cose ne ee ea Te ene eae 1218 
Robertson on tin on Irish Creek, Rockbridge County.............. 1244 
Rockbridge County, tin in.......... 1239, 1240, 1241, 1243, 1244, 1248, 1318 
Ulkervon Cash mines neariViestvils re cose ace erc aetna ee cera ae 254, 1245 
Vesuvius; (Cashsmine*neartemery erat mcnicls acta niemetse 254, 1245, 1246, 1248 
Watson on Irish Creek tin locality, Rockbridge County............ 1246 
Winslow on tin in the Blue Ridge, Rockbridge County............. 1248 
” See also United States. 
Vivians “TOS ep ys 15s Sea eee ee sa nat TSR OCI aeRO 48la 
Via COTES SERRA Me BAN ohare cetera ten neee RIN OIE eke ee ten Reis Earn 120, 1647 
Viaklaagte, see Transvaal. 
VO eS CLS Se He se eee axe See tact tie a OT RATE oo a Si SRT aCe 72 
VO SEN SPE ei eects cteeecotovdee ceavveve scnarenene Perenenereer oc orale Set cherateeate 1368, 1369, 1370, 1648 
VOT, MAIS SES: Beth 505) SAU Petit 2 eaten et ands ile ore Ree een eSU RS ae eae 3c 
Vulcan mine, see Queensland, Herberton district. 
WwW 
Wada, Tsunashiro........... remem bsaes iO SAE AOR VOT 29 635, 636 
Waddineton: Her ser 8Ao26 SoS oe ee cies oO ONE ae ee 1152 
WarnertsaPls Ac AES es BENS AN ic el cides oc ie eee este sl OE RE eer 235a 
Wai TS AW ao haie ih th es SUR eroole is eGR vOICe rotons isis GRICE ee nee 482 
Wealeotte n@ i We. 2 ties Sects oie wie oie vie encione 1osaiel abate alelersuaterehe eee tlehe erence terete 35 
Walker? Chass Hea 2R eee Ss Vase Serene aso ae rl ee a 1371 
Walker? WHawand 22s Fei FAT ON FE or aa a 482a 
Wt Tere | Gea ere 5 ere aes ino Sitar ae iioris locas tale Uneaten a ee 1153, 1154-1158 


Walsh and Tinaroo field, see Queensland. 
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Reference 
Number 
Waratah, see Tasmania. 
AMV Tes, TOT CH oc, 2c cass) tae edi Reon dh see edd eke Ore lal RNS TAS he MSS eh ISS a 6s 1158a 
Mandl Keith. (iwelvetrees: WE, AMG). stark. asad «avers chem otelere <bitobe: « 5) 1149a 
Warmbad, see Transvaal. 
Warmbaths, see Transvaal, Warmbad. 
WUBIN OTe tee EL CHAT Layer rapey gen opera cc ostezes oh eked adies 24/98 ou oc esse ov auch cv oy Stton apeneh ove auion aUROROE: ath P ae as 1421 
BVVOUTE DD web ELicis vaya. vey otsuoteieyoveke ye Susu iekeheousuehete: Steen eet» MD elicit hue oises cheng neRE 207 
Washington, Collier on tin at Silver Hill, near Spokane............... 1250 
Silver Jel stineatiawelrecruta tae sam ik ach dt Ga. ei. he. Daal nae 1250 
SDOK AME Ss CIM UMCAT Mieecia ei oie valicral a evellorels)i2)4) sie aslay ois, slave ausuay ook bn otic evdhe 1249, 1250 
See also United States. 
Waterberg, see Transvaal. 
UVES OTN Ti Meee hs, See ter, NOE Y epereen es Gicaia ue clatiattatiois io wiakheie had cha alets memeeaelle’g 483 
WVELESOM es MOS: irc) \ccvamy ate shetainl oe) hapeie) ae etehcvatanotars tate siepattelehalaledele: cide, dkaiatalahehete 1246 
Watsonville, see Queensland. 
Waukeroo, see New South Wales. 
Wavellite, de Launay on occurrence in France..................eeeeees 518 
WEA VET eI NOMAS < oc. rare ayalauayeiala aia &s 4! <) 4 alia: ola mbatolishobbbanereltsseralelet ale, wlelleheut toys 608, 609 
Vie E amecara Cais Chev C iis). is oa sheet bas oli Mevon <Vehcs sysusheuoresench obedience eychebetencra els ct aknaeol dele 484 
Webster’s workings, see Tasmania. 
WCE CVV UOT pe Edt. cccsieqeuntesiey shaper evened ei sucheLisucs ssp onsierste lake eet eh ace he: oev aha boleda as ab taper rete 1172 
Wine d ON MOrmiallpPeUery S creesey,. cilayeceie tens coeb a stake sbensel oath eyoubtets fab « fetish ol Seah ade Aba dene 939 
Weeks, Joseph D..... Beg Sh apa et eW asd otoN eV bslok ous y acd sn se aS To hl aes oltaabcle es 1372 
VV CTUSE MEM Keg ue HiT) S Gare sue varel an sredatrcirah oh eure; elen gy a ellavcopar et ches cite iene fous oahiaeee heehee lonedet slo) oh 578a 
Welbeloond, see Cape Colony. 
Welle Makwa, see French Kongo. 
ROU ESET AP -aEOO TA aan V FIND water ey ci tee ous Deve Sp hatte ol aie tao) a) avelieretatie ay eric) er ol slfalisiisy eater chollenoktbeuenaeqelete is) 
VE NSSeeme Pa Sos Oey Se atacncr oa variy'e alte yore c}e ep Mare state: «, ebheS eeu eal ahe tbe cc ybetaees one Wheeee tos 1583 
Wendron, see England. 
NV THUAN eer arn oey dency ater sParcuesiciavs sobs, 3 eile yei.o,.s. 1's) clveslertsnistelies cat Mbabermeheteleke atetete ieger ak 184 
VV IS EINE Women Nowak rater Aichsyicy ote ol choise elelielisieic, o: s:'svelieuellee) siieieicl cvarlosafSeMerepoleFanecetod drs lok edevevelede ite 1422 
NVC lene Elem ey epcctere ray ecie ei cietorey rey vores isiers) veils) sisyel'cie)c1shat Mahone achelerierscjcaenehtrelees 222, 485 
Western Australia: 
SPSL Reverse esetsrarer eevciniccs lo chelere io ete cies chelerstoneie: sank 45, 1254, 1255, 1290, 1292 
Benedict ONatINTASNOSITS Obepecia tie ieisteitie Mictzter ante apie le aledete is elles: «/ echelons 47, 1301 
Brideetowin. CMM wiear: .. 5. cele. ..' oI GTOA TSO YT 2eRa. See Ike 1259, 1271 
OOM arie OMe iEIMeMem corte e. sieke eye e sis sles siiets lols) ekenedebone alchotese atelehoweketatade rel eltey ote 1679 
Cibsonu(Simpson. and)Hon tintini ces: <li Sse a). cietele <i ereleleraie sheletaraie 1269 


Greenbushes, tin mines at....1251, 1252, 1253, 1256, 1257, 1260, 1261, 
1263, 1264, 1265, 1266, 1267, 1270, 1273 
Jackson (Maitland and) on the Greenbushes and Marble Bar (Pil- 


HALA UGISHUCLS ee. ab ownuekensushtheseucberorekeyacteusichescue shelchecouciioteucyeNalole stella 1264 
Kearseny on: GreenbusShese fini sWOLKIMES(. |. .e.c,ckousyencueveusiolenesee.cyesousy anlar ctelelets 1257 
ON JOECUTRENCSeO Pepi Misc cke oe taue ius weiaeuccese Keheuauelicuskouchoketehemereiehetauchehecekens 1258 


Laplage on tin near Bridgetown on the Blackwood River........... 1259 


404 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 58 


Western Australia—Continued. Before 
Maitland on the Greenbushes tin field...22..... -SiIee? es ee 1260 
On the Greenbushes and Pilbara tin fields..............-.se005 1261 
On. the, Pilbara, tin fieldvABGs Qe, eA et ae ee 4 oa a 1262 
On; the Wodginay tin feldi nc cioccwilecienc. cae eee ae 1263 
Maitland and Jackson on the Greenbushes and Marble Bar (Pilbara) 
CISETICUS::, & chassrsnaishoxScheusqenewstenckcterleysay i voReRs Wms bon Ne kann cue alaron ot ae aaa ne etre 1264 
Marble; Bar (Bilbara) .districtitineinney sana cere hee eee 2... 1264 
Mulholland on the Greenbushes tin field..................00cceeee 1265 
Newland on output of tin in 1902 and on Greenbushes tin field...... 1266 
Oya, HELMS SUT AY sons seis iles eek eeig atel allele wiaiatave wie a cus Bile Sy A eae 1346 
Newton on metalliferous minerals; Of. 22... asst oe ee ee te 55 
Pilbarra, distorted cassiterite crystals from. . et. 222 ee 1649 
Plo arar cate a yitiy inte. aeye ecreiecene eben 1256, 1261, 1262, 1263, 1264, 1271 
Simpson on occurrence of cassiterite and stannite................. 1268 
On: tin. ore from) Greenbushes field: . 2A Rae BAe eee Ge: 1267 
Simpson. and! Gibsonon) tinimgs vac ec creeola ne ih cheatin eae ses 1269 
“stannifer.’” .on), Greenbushes stin) fleldiayanenl. 2. SEMa eh ae ae 1270 
MaAlbot on; Wodgina tins Held 2s oa ne 4 aocodowaae a eiaia ad See 1271 
WO GIT ACIS GG tae UMN Wale bavasohed dene nsdchanoke tomenenoRrone re ea temeece oeee 1256, 1263; 1271 
Woodward on .Greenbushes tin field’. .0iWiQHiiey eR ee A 12738 
ONPGIiny NEATVBULIGECOW Mersey oucheversnshelelawetensneWek caer enencacee nen arana Ree ee eam 1272 
Woolnough on distorted cassiterite crystals from Pilbarra.......... 1649 
Once bin tO Myer MNO ATIC. wun aysncuouee renee vous vevenon oe wei O raetariidic cas ee gre la aaig 1649 


See also Australia. 
Western district, see Queensland. 
West Kitty mine, see Cornwall. 


AWVIES COM, NS EM ane ete oh oitare cede coinage lt UE Arg rou geet RO MERON od, 15838a 


West Phenix mine, see Cornwall, Liskeard. 

Weyland, A., and Kempen, A. R. (Brandenburg, H., and).............. 
Weynek, see Transvaal. 

Wheal Basset, see Cornwall. 

Wheal Breage, see Cornwall. 

Wheal Comfort, see Cornwall, Providence mines. 

Wheal Kitty, see Cornwall. 

Wheal Laity, see Cornwall, Providence mines. 

Wheal Lovell, see East Wheal Lovell. 

Wheal Prosper, see Cornwall. 

Wheal Providence, see Cornwall, Providence mines. 

Wheal Speed, see Cornwail, Providence mines. 

Wheal Uny, see Cornwall. 

Wheal Vor, see Cornwall. 

VME CON OT fos ETi ie Abs. se loioi Sie jonni tase tote toate pete tosepome Poderatcitols we wi teis tea am Rene ate peta ete 


White River Bridge, see Tasmania. 
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. Reference 


Number 
DWAR bre yee ee POE sr. Seis ore eo. BONRe o 2h. sheTeess Olle 223, 1701 
sles iranihy sR S ie, Vee kh aetaaiiaicaleslceee sitcom acs sae e ceP iene 1160, 1161 
Wicklow, see Ireland. 
Wilber, D. F., see No. 1675. 
ARVpLU CL TED ATU Sa, sails; 4 cS eiclars) eats wissen WSs AIS SRE IRE OAR OS LU th tei EA, 308 
Wild River, see Queensland. 
Wilkinson, .C. S......0.0.6 Bwioseisiare nw wiynin ein dh SELF. IELTS, CR 847a-h, 848 
Wilkinson, C:sS:jandyDavidsel. nwa Biss cna th Seek ae fh ase 849 
SUMS SAUIYD MeN Mlesr AVALAVAN AEN 3 os a MAT GrHy oS, ala ot'su lob ehicbax aisha, ts axel ay ehavoier eh okep ebehovd OakaUeOM Me eke niale 940 
NRA ATI SS AM GMT AE yi ys.done peas sousyets se ala lavexsye eivteus a0 yo apeseusl to Getta aR are bate 487 
VAI Sy Go NV sche Stee Min ate wide RIA Las. HMR RE ots SORE 940a 
SOMBER UAT TTS ed GOTIAT LY WV 3. shckcysycvedsusucwessheusttad Uepesoasucacysneasvovskexovel os cxsaexcheRetoretnaver Mere teas 1161a 
MMAR TITS SEQUIN 5 5 pics sissies oe aio inheve ss s BES RISA Ds aR. MOTs ae. Meta 488 
AVSIM EATING SER bbl yoy) one) 01a 0/2) ae  siei-ecclere «) otvelekl GeV otlod che SUM AGH Rey set 489, 1668 
Withams buddle; Williams on. ..... Jett. ates kts GGL ee? ae elee 1668 
PMT SMES TUE Gc coreicn coveicons eile ouetisuoneneacviete (euticsye Vole s soe versieuswousholsyaveasbouskorete ote pee eee 269a 
BOUTIN, PA eS E ac Soc sy suoy sy s¥o,eusssuehey Suck euelsroucvexeyaxcse tate ue bike Sele Wrece ENG, ylIab at ge Sithe ot ee 1162 
OSM SS COTM ed Ce CSc ce ore ness fos lesdo'yolce Un yo fehrenta aman no xo vo dance goa tool Ae tLe aie AUAIAL Tote SLAs OEP Y eet: 784 
Wilson’s Downfall, see New South Wales. 
SUMING Tatar he ic itatis ic ie xeide'/e'sefonde joyaroeTayegetoasnapck Meme GER aut et Sita ee fob te: Shane Seo Addie Sioaehedere te 1424 
DUMLIT SONY ALTRI ILE 2 weve 4s so n0'cajte'lolectarteltelteb eh als RISIa bite, cTata/ Siata-cteveliehets toe a RE cegstctte Abe MeRN en EAS 1248 
Winslow, see Maine. 
BU VAIN Osa saline sore ern, one eswie SIE wrersrace CER AMER at S kd RIEU PAINE ELA OES EERE Se 1163, 1164 
IVVHTsLeZemAD TE oh Sorc barct Vale Mhelebte tie vatere arta Mh ame aes clas cin eere 0056.88 o Reais S Recta eters ee 1584 
VAC TIRE Tame TIT EMNCTA SH CRE CC oy oi crete cob ch shiek distor s! ole! elslehclole' els slchel clei chellshcl ater efelete sale 1585 
Wodgina district, see Western Australia. 
Wodonga district, see South Australia. 
NOVEM MPA Oran Ox Sateme arte p Patt totter st Pomerat ote tals cratctate ateterstsberersnalers ove slere cvensieral sxetere ete 23 
NCTE GEE n Ott Yn ee Gc terns Mecet ater a! at cuelateveroyeus lela, oes eieke oheyenetataveter = Sawa 62 
' Wolfram, see wolframite. 
Wolframite: 
Andrews on origin of deposits in New South Wales................6. 797 


Associated with tin, see Association of tin with. 
Barrow on relation of high level terraces of Bodmin Moor to 


GENHOsitsTOLASPVGAMIALING ANG... cicitsiessia cis eiiepcpeseiei cia sikevouts g eiententa 333 
OSIM ae. aes arava ase vetle ehaycielvalia ha si’euzy sy 01/a/'s4slie\iol s/o, die\n) sos of okaaey stlaMad of a) aa eiia tk Batata 64 
GTACIOTON! LOM Lareracinetanel aye teronelesote os abeeuelelenel sy efalersieketarhie, cuakelerezvnin cuaeenstakt haces 1310 
Clotten on occurrence with tin ore in Queensland...............+. 898 
GRETNA 55 se erasencontetaveseis 'ecasto Mevedop ppabekstesarchetete bpd tb’ «nants Sua BNC RVIOE=! aisle eae 1479, 1662 
Cornwall, Bodmin’ MOOr. 0.5... 6 cen oss o0 cen oie + eb ga s[siny ye BIEN 333 
Dietzsch on treatment of tin-wolfram-copper ores in Cornwall...... 1479 
Dressing of tin ores CONtAINING,)s6 «if. [4 si-[. gerapere af ob ofsl- ayes <a 1576a, 1664 
France, with tin ore at Ille-et-Vilaine..............+.06: S spied hitvetae 514 


Kerforne on presence with tin ore at Ille-et-Vilaine, France......... 514 
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Wolframite—Continued. Heterence 
Magnetic separator for separating cassiterite and wolframite in 
ROTO TOG, 5 oS areal ee ae Be aire atlas cek Soratte Solos el ah eho lee ow en ciont ites ok cM on ne bn a 64 
Malacca with stim ore an placersi: wa .n neice © soe eieereres Die rete ere 682 
Metallurgy Of 2. Sine Mies Sis als 6555 are iw Raia le Bias Se eee Le eee 1479 
New South, Wales; accompanying: tin JOTe 5 2 i).5) oad seis ol ole: allele: vera) te eral 797 
Origin’ OF MAEDOSITS eh: aie eile las Salle aise 7e wile re DOORS ALOE eet Chole oe entre eae 797 
Queensland; «accompanying Gtiny Ores ..ccnnaue besvimewe ne euitiret eet 898 
Storms (?) on deposits at Bear Gulch, in tin and gold placers, South 
Dao bau Micisdauies acta ot Seovateuen ss Wavtersievelaaae Wacarovanciav sev date GHAR eRe tee en aslete 1015 
Separation, (PROM iM sev cye ye wore iccss fe iohoh lo suste te ve losens foe tocalevels pOnoroee ever atere alae ene 1662 
Skewes on magnetic separation from tin in Cornwall............... 1662 
South} Dako tas iv. jiccsevcvetsuercseueccve sopepeie tenesawaness Goan eis lakaboneree alee eae te tote 1015 
Terrell on final stages inwdnessimevOfsicc cx ce cro eee viele wee eeenae 1576a, 1664 


See also Association of tin with. 
Wollastonite, see Association of tin with. 


WOO), EVAL P TS Meh vesd te dawetes citeveise fe daifovel te da ya.te ess 25 00 todo tose late te tolkoseuteie Cot oedema tote 850 
Wiood-tiny Argalll om, im WHEAT VOL. 2 .terercsc sous sessvore evapssadaleneseucsopstoteteyccbs Ravenel ete 330 
Barrosay Cotaymine, (Bolivdarc sc .ncsks cok bese th pewen ben Meteo ite 180a 
Greg and Lettsom" Ome: sayin sAtae oh ie SR a Be kT net acta 1614 
Headden’ ont.intanolde@ orm wall furnaces. sca.je5. 1s witene velie tenes lolote ds tele tellement 1617 
Hoffman on, in, Klondike, River, tributaries: <......6 se. clele bake scl 228 
Majendie-ion) occurrencerofeiie is oc.) ee aie eee eae ee eee 1342 
Pearce on, invan old iCornwallifturnace., ... e+ cb resee eee ree ee 1617 
SCE alSOVT ee eee sce 182, 356, 392, 401, 428, 478, 767, 768, 771, 861a, 1156 
WOOd Wards’ EE Pee siecciat sd Sivaes eee rareeealn nis. ars, sone, elueehe Tae ee 1272, 12738 
‘Woodward, Jobs ji Che Se ee Sane Sia eeddn sy siis suavas bored suse 2 epee leds oy ONE 489a 
Woods;.I5;.. BoD as Fale o hee a Meiaicie Ae ad AG Ses po ea fb epee cesteys Clr eect 63 
WG OlnOuUstas Wis Ga ere ie tccpetetetrarere eieils ue: 0) 5 dulelre nelle a) aitas eheten case MeN seen Ree aleee 1649 
WOLSEY; TiaSh HP Stee ag a a eens tos ow ave levee toute borreliane Gare eter eis tenon ne Reinet 1586 
Wiorbhs. RECN ees Miaterarsnals: coco ERIS EES elabellacs) bs. 3 laghic teem Weapon ramets 1425, 1426, 1427- 
Wray, Peon ard i: Jira eee Ai chee tepercmetoce susteiacthe tet reemeree reactors 744, 745, 746, 747 
Wirdeht.. Cie RMA ders Seach crcheatromie creas ois e's, alesse eyengein are eee key eu stetetee nner 1587 


Wurtzite, see Association of tin with. 
Wyborg, see Russia. 


Wyoming: 
Aughey on tin near Rawhide Buttes and in Silver Crown district... 1274 
Bene Gict tori Ui Mirae apeseneltajslars aes  wleve asker apciel alts ele laterekareeechetansmebeenette 1275 
Bie Orn COUNtLY) ti aM acecis co sieve, wlare rei eeate re lous ieualetalanureiavateneesnensene 1002 
Blakeron Guin wi mee ca cece orate ete totale cs eve valevero clletiastefeie) olehss skereeonotenoneiar ee oteners 1202 
Chance on tin in® the Bio worn COUMLTY:. acl crcieeraciercleiaenecereuerencron 1002 
Crook: Countys tincins ase oe 2 6 Sere ee wees ernie iets eieienenere 1016, 1020 
CrookCounty,-tin: InvBlack# Hills) imy Pee oe ete crete ere eters 1276 
Day on: tin -in the Nigger Hill districtlt 2 eee as Bd A, Aaa. 1318 
Guenther: 6n: ‘tine Ihc: nro ctetee lies flats Oats aia he tan tatetmeenatae 1326 
Nigger. Mill districh tintin 1 Pe oe See a aioe aes stave 1318 
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Wyoming—Continued. Petenance 
Rawhide Buttes, sGin PRCA were ctsleleeicltle ole siase le clslele « ala ermieis(ss)elales 1274 
Ricketts on tin in Black Hills, Crook County :)..;..0%e.. ict. oe. 1276 
Sadtler on’ tin in Crooks (COuUmGy sic cies elencisis sic sec + © oe ioicle olove o)s eda ieistnte 1016 
Silvers Crown GiStrict atin cteisci iste ci-leveipolniyetaiele eipichelo seis chase st crets 1274 
SERUENETS, and (Prati OMestime liecearaicievecsveseusyousvepeucyeucya,sscyeceuehelo Moke bis iol abe’ 1220 
See also United States and South Dakota. 
x 
Xaija, see Siam. 
Xalang, see Siam. 
Xamphon, see Siam. 
Xenotime, see Association of tin with. 
Xeres, see Mexico. 
ve 
Yarra, see Victoria, Upper Yarra. 
Yenisei, see Jenisei. 
York region, see Alaska. 
BVPCNTUTN oman Ce cA arene en och cite vei val soy citi ste tertorseieleh.e1 si'es # Pole yvanousiialio) ouene: aWenes que Sveia leva rerolerenoretalone 232 
Yttrium, see Association of tin with. 
Nixon Oawson TeLiOn, StTLEAMM ULM DIN... eve cieies sein oi-p= alto oleteliol eleus « elsh olsl ol avers 23 
Hoffman on tin in all the tributaries of the Klondike River....... 228 
Yunnan, see China. 
Z 
Zaaiplaats, see Transvaal. 
Zacatecas, see Mexico. 
Zamora, see Spain. 
Zeehan, see Tasmania. 
Zennor, see Cornwall. , 
Zinc: 
Allen on alloy with copper and manganese. ........sccesccsessecee 1438 
AMO Seavvslit Live oT Srya ttt Hes ed Tn Gl IIMs, cyrayer eve teitel/oi'al el e\cericiiese fale lol'ele/'eh'e) ot elev ci(e e\/e) silo) o) ofedosls 1587 
WilEhCOPDermaAn Co nmmaMeaneSer scyalevele vclaler sre cislelavelcicvele’e wists clei pisieie 1431 
SVU AitsliMeel even carn lamisil yu stene depey cece shacietarcreways sete aiteltcnekeVoMeiiells.'s)afel tsi eyeletehe 1587 
Associated with tin, see Association of tin with. 
Beck on occurrence at Schwarzenberg, Germany...............000- 530 
EYOTA) 5 Ohio cla do. 000'0 6 FO COLI ODI LIE G D010 CO CIO OCR OO CRO ROINCHE RCICREC 155 
BS Tibi shee © OlUM Dia wetereretererciere ote ckenerel oxcLer creketish oclicvs cievaliclel che cievsle eve is) crs levesoler 229 
Campacneeonme min eswO teers Heyl ieleticleteieversiolsterc)cletoieter-telelellis\'elle) */eliele«ci« 1309 
Cry of as indication of fitness of certain beams.................. 1481 
DoOUSIAS OMe Metal lUGS ye Olp eaters ciektere crerartel stele obey chef el steele) sialeAehe) olels) te felre 1204 
Emmons on occurrence in United States and genesis of minerals of.. 1206 
orIManysn ler ClO CT secre cteetich) satelsitevetncnevelere/ aloha fel sve) shes ay eeistnl eral ef istalali=) serene 560 
Germany, Sch wartzZzemPerg saa cis siercleles cleis) cies «\s)e/0l meleie eleleiel'c/eie) ele eP se 538 
. Hydrolysis of salts of, in presence of iodides and iodates.......... 1537 
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Zinc—Continued. Reference 
Number 

Ingalls, Argall, and Garde on zine resources of British Columbia, 
and. their -exploitationty! (2 BAL Oe aah ih See hee eae 229 
Trelam de eo y58 aes esis a aie te Se erate ae Seige OL OE A PU 602 
Kinahan, on: dneTrelanded site aree ws cence eee tLe: ete La ete 602 
Metall ur Sys oii creseaticnstcesne nesons rr cates ta torenee te ees et ee eae Se ee 1204, 1549 


Moody on hydrolysis of salts of, in presence of iodides and iodates.. 1527 
Moore on occurrence with tin in killas of St. Pauls Plains, Tasmania. 1114 


OriginroL minerals Ole eee es ceo ahead chaos nclcdet tert Poe 1206 
Perretton ‘metallurgy “of Saeco oo hs anc ee ener ete a 1549 
Pilz on deposits in Cartagena, Spain../..........-; Soi Oe ae 1040 
RECOVErY “from eSCrap times Mae vies lal ss < seilatcl-olevei Sh clergy ee eee 1584 
Richter on characteristics and working, and on relations with tin 
ATG STO eerste. CRY esacle be ratekel evora ante taliahatieclotlls CR ROTO a om ene eta 1356 
Saxony VHreiDer see hae yee sees eee ede oe io oie. 16 SiSNS IS. Site SIN nS eee ae 560 
Slater on-alloysvor zines tins andeleade aan: sorter cucleee cic eae eee 1570 
Spain Cartarena ieee oa stn teeeme leis, oi sce. usb eMareeie er aaa Dose exeranevete 1040 
Sulphides of associated “with ‘tin: InBOliVvia.. <6. )\-ssrcucuctoso cketeielo ia etene 155 
MP ASTANA Scie is hese ssi a eee ors 6 Shae oie chore DEO RO Ee EE ee 1114 
WMG! {SCAG see eee eel eiie i's, coeesa ay olla Ota cai Cold eC ee RS en oa 1206 
Wirtz onerecovery -fromyscrap tins oe ee eee ae ena eee 1584 
Wright on alloys of lead, tin, and zine and bismuth, zine, and tin... 1587 
Zinc-blende, Miiller and Richter on tin in at Freiberg, Germany......... 560 


See Association of tin with. 
Zine sulphides, see Association of tin with. 
Zinnwald, see Saxony. 
Zinnwaldite, see Association of tin with. 
Zircon, see Association of tin with. 
Zirkels Mer Gime dle css ails area ois Patent heer ea tele oles oa foment ofc oh aE EE ee are ' 490 
Zoutpansberg, see Transvaal. 
Zwartkloof, see Transvaal. 
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